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PROBLEM TO BE SOLVED: To provide a light- 
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[0 0 5 2] TFTTU-f S^K 1 OJrii, H9CC^5-rJ: 

*iij*«M9 ati^?g-r^{SEt, &mmmm9 
0AS8a(te.aT<.'?>o 

[0 0 5 3] Sfcs ^rp]*«2 0(Cf±. EI9t/TK-rj;a 

{3. ^mms^(omnmmi:i^cDmmizm2mMn2 3t^ 
m-f<bnx^^i>c m2mytm2 3ii.. Mi^&m2 ocdm 

m I eiO^^^JUmMl a' -^LDD (Lightly Doped 
41 Drain) b aO' 1 clZiiX-ti(D^W:<'tzidCDii 

cDT-^So ^(biz. ^2jg^tJK2 3tt. =i>h5;;<hffl 

[0 0 5 4] ziDXoi<zmsA^ti. mmmm9 atM\^ 
mM2 1 t.±mm-r^xo\zmMi-^titziFi7v^ m 

1K1 0 i:^rSjSffi2 0 i:®P^l(ci±, >'-;u«5 2(ciD 
c ^ ^4 C 'tt?f t s ffifplfli 1 6 2 2 il =t t) P/r/t ©SS 
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[ 0 0 5 5 ] |Zl3tI^.-rJ:ot^. TFTTU-f Slitl 0 

mM^^mny^^ ^y^y y^TFT 3 o^3^i^:^t-^^AzE 
1 1 Hi. TFT/^u-f stsi o±(^iJite.nfc./^;u 

[ 0 0 5 6] ^^UTfiB lii. 

[0 0 5 7] mmit^h LTIi. S i N (^{b> U =3 

y) . TiN (gfb^^» . WN miti^y^yy' 

>) . MoN {mit^'):/^>) . CrN (g{b>n 

j^) tii^t^fh^^L.<^m'^n^o ^tz. mjiavurjwb 

-^^LTti. T i S i (^5^>>'U1t'r H) , WS i 
(^>^;:^^> > Ult-Y K) > Mo Si (^'j:/y^>i/ 
Vtt-f K) . CoSi (riMVi/hi/Utf^ H) . CrS 

/i. ^^.X^>fb^^i:UTii^ TiW(^^^-^> 

. Mow (^>; >^t'>^>^;:<t^>') t^h^t^ 

[ 0 0 5 8] ^A'';r/iB l(Z)JKiS{i. l yi)^e> 2 O O nm 
c$)SCh2:)^S^ L 3 0~5 0 nmT-$)ni^. 

^c:<^2:)ST-^^o ^^'Ur®B l^Dmi¥?:3 nm*?S^L 
T^r a . ri5?^^^ ^ ^ ^ c7:j?^fb \zx^ ig^+Stg 

^^'JT/i^B 1 1 5 Onin&®;t-S8M;?i:bf^iS^. T 

F T :r u ^ mRi ooj&r^mt^x^ < u^m^ ^^-Do 

T^lB^B^a(7)S.j^°p{i(Zj^g:6sai/^C^PS'9ii. 2 0 0 nm 
T*"feJ:l^o ^cZ)^^'U7';iB 1 (i.^^^U^§:^fb$:t^M1- 

[0 0 5 9] ^tz. ?^^}\ymUl{t. :ii>tStZ)$)'£;^iS 
-¥f*^;^:(i^/lfb^T-$)^3., S i Oz(^:>mmhO'Mt 

J: 0 f^-^fb^.-tjti^^ s ^i&,^t4tZ)^fb;:)^M^n 

[ 0 0 6 0] ll7]|2;feS^f*t LTii. Ti (^^^ ). 

W ( . ' ■J';-:^ > ; „ Mo , Co ( =J ; ^ 

h) . Cr (''Hi.) , Hf ,^ Ru 

^^'.^'.nVlti.rit. TiN (Stb^^>) , T i \V 



(8) 

14 

[ 0 0 6 1 ] / ^;i71M 1 COHM/^ll, 10-'2 0 0 nm 
-^-^^Zttm^ LI ^^;bgM l©JKi¥$: 1 0 nm 

^^tLtzm-^. m.%^^t^^+^}it^^^.tit^^^tz 

L<^el^o — y ^;t'^M 1^ 2 0 0 nm$:M 
x.-UmtLTzm-^. TFTTU-YSISl OCOSDM:^^ 

tz^M^L<U\^o 

[0 0 6 2] ^tz. mimitmi 1 1 h^WLo^mmy-^ 

10 ^^'^^^^/^HTFTS OhcDP^tcli. ^ 1 SP^;fe^tJ?M (*fi 

^^f*/g) 1 2^5i5(t6nTc^^o ^isp^ifeej}^! 2 

ii. E.^J^-f >y^^'^fflTFT3 O^^ffi^-r-S^^^^ii 

1 a&^iii3tj?Mi 1 it>hmmmizmmr^tz^\zm. 

TFTT^u^S^S 1 0(D^ffit::ff$^^nT*!:). mim 

[ 0 0 6 3 ] mi mmmmm, 1 2 ii. fi^jxi^. n s g 

(y > H-r hv-U ^r-h;b*^X) . PSG (u>> 

BPSG (:frn>u >i>u>i^-h::tr^;:^) u^(Dmmm 

[0 0 6 4] ^USEffJ^T-ii. h*gaai 2 

c: n 6 ^ SS^ 3 b (D-^^m 2 ^a^MS 

[ 0 0 6 5] ^*f*g 1 acOiSSJg K u 

l&^nT> [R]l:<^-:5^r^6 aSl>'^Si^3 atCr&-:?T 
f*^>'o^M*S3 bg{2jB^(r?^eia2 §:/rbT^[^Ea^n 

^g«^M7 Oc7^J§m^bTCO*fe^tJ}M2ii. 

^fbc ^ D V u n ym±.izj\i^^n^ t f t 3 0 
40 xt.nw(Dmmn&hi.xm^x^^o 

[0 0 6 6] ^6(3. S«^M7 OfC^b^^Tii. [112*3 
J:r.^'!a3^^e)^:^)^§ J:-5^i. ^Ijig^tMl 1 lit. m2 

wmnm.m^h i.x(D'^m.U3 hcD^nmizt^x^^xm i 
mm'-^mmmi fizmimm^mmi 2$:/rLT^3g 
m^^MmtLx^\^^m.^n^:ih\zt.^ ([ii3<z).?5 

y'^n'mm'^mM:^htm^^nxii^. mmn^t'^t n 
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[0 0 6 7] ^ine^cD^gm. "f-^ue aiT(DmmRV' 
[0 0 6 8] ^mmmx'i^t. m i m^m 1 1 1 

1 1 1 (c^fq]iES^n^liJ^:X'f ^y^>^fflTFT 3 0 
[0 0 6 9] mtz, m2i2<XV^m3{Z^^LtzXol:i. * 

i^mt^coizm^x. riy^'^ 3S-^bT 
mim^mi i iti. miis^^v^ii^is©^s^3bic 

ti^^^tit¥iLx. mm^(Dmam^(Dm^zm^x. 
^-^^^6 eiizmt3.xnm.Wi3hi^xumimytmi i 

pt^x^^t. ^mmmizm\:^x^\^^:i^n^m^B(D^ 

35 (Z:) 51 □ ^ 5: i£ [ f § ^ t ^ ^ ^ o 
[0 0 7 0] ^fc. ^l?E:y6Ml 1 1 iiv fui£n©J;'5t3 

it^^t^ t.:f$T>' ^ %umt^ ^ b fcg^aise n >' b 
mzi&r5\-yx^y^ h*-;n 3 &e§?L-rs*^i::jSL: 

[ 0 0 7 1 ] ^fc. ^gfi^aa b ^^SJs^a a fe]- 

TFT 3 O(0'ir~ h^g^;|8t2 ^ii. f5]--(7:)f«?aggfbM:0' 
67^^ 0. l¥«gM«.t*5 I f TFT 3 0(7:.f^-\^.t. 



(9) 

FTTU-YSISl 0±tCffJ^^n^«ii«it$:^$i£fbT' 

ffMx^MT-^-sa3b*5J:U^*^S?«3 a S:IH]5t(::ff$/S,T 
-g^S^ft? OcZ)K«f*)5K*Dctt;^^-b*e^tM2$rfi] 

[0 0 7 2] ^h\z^ m2\zir.\.tzi.^\z^ mxm^w. 

1 1 lii. ^W^Za.XZy^'DX^^W^X.X^'O. 

^hittn^x. mim^mi i u ^m^s aRnnm 
^B^mcommm^^iz^i^^x. &ag(Z)^^46Di8ivtz^Hb 

[0 0 7 3 ] tj:jr^. m 2 X{^. M 1 M^tm 1 1 1 tc^^ft 

20 izm^mtsiiti^ xoizm^^tixvy^^tK mim^m 

1 1 1:6^ T FT 3 0®^V^;L/M:^^aa{4S^Cc^S{t 
(3g?MfS3 b^fnin:6^(Z)®mT-||^3i?)tXTV^n(^. TF 

TizpiT^ m^mm^s x v^nmmzn-r ^ m&mtmm 

^ms eLtmmM3h tcDm^z^^^mmz^-Dtzm^ 

Mmmimytmi i i^m^txijx^^^o 
[0 0 7 4] n^mshtmim^mi 1 1 mi 

\^xmmizK-DMiMmm^'&i^-:>x. m%^mm^nx 

Z.(DXot^zi>^^ h^^—Ji^l 3it. mM&^z 

^zm^it^nxij^^^o 

[0 0 7 5] -3^9^ h7f^-;i/i 3^mmmzm^i\^tz 
m^iz{±. mim^mi i iizx^^mm3ho:){&mm 
{t^i^x^. ^^iz. m^?sizi^i,ir^K^m)^(Df^^ 

mmt'^t^^mmvjiy-ymiz m^^t. 2mmm('Z$) 
40 ^\^it3mmmz) mjiLtzm^\zi±. ^Rm.3h'^m 

ttts^^ffl^uoo. mim^mi i nij:^^M^3 
b (Tji&miiitiixrjn^mm^z x^mi&t. ^^(Dzm- 
h^t^-^n 3^mji~t^ztizx^m^j:-m<Tjmm 
itt^^\.^{tmmE%mm(D^Siimoj^'mt^mj&iz'^ 

[0 0 7 6 ] ^t:. Cc73cI:o?iiiJ^^Si<)lWiiI).^ '^'n. 

2 O(7:)ffJ;0^6MT"^'-:^$g6 aCOTtcrm^tlTl^ ^ o 
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:t^- ;U 1 3 COW^mz J: § T F T 3 0 -^ffecOie^^^ 

[0 0 7 7] ^fc. [ii3(r*5i^T. mm^.-^ y^yrm 

TFT30(i. LDD (Lightly Doped Drain) ffiil^ 
WbTi.^':). ^2)^3 a. S^«^3 a2:)»6t7)«^Cl J: 

a' s ,^JE^3a^^2?f*;il at$:*fi^-r^y-h*g 
eSi2. 7^-^*S6a. ^aS{*:li 1 ac7)fafeJ[gy-;^M 

[0 0 7 8 ] nmm Yi^^yw^i e\z{^. n^Wiojmm 

-X^:^! hRU\ dmi\Z cRXIl e 

o:^mmt^^m}S.'^tix^^ho ^tz. ^^3 a. ^-h 

:7.m.mi d-\ii 1:^=1 h:^-;i/5St>*HiSS 

tifzm2mmmmm4tiw^m^nx^^^o :io:>\^-:xm 

(-^ T^-^Sae a>St>*^2JiP^*fe^M4cD±{Cii. f^iS 
fc^3^FEgMi^M7;^3^ffM^nTV^-5o Z.(DM^YU 

aiisfi^Hu-f >isj52i eizmn^cmrt^tix 
^^^o miiK<^mmmm9 ai^. zcDji^vizmm^iitzm 
3m?s^mm7 0±mizmn^tix^^^o t^. mmmm 

-(DAI m'^:^mm sht m-(D ;k u ^ »; n i-m^^m 
Lxm%^izmmi-^x'?izLxt,x\.\ 

M 1 bRTJi&mM h* U -f >mi^ 1 c i^z^-^m^^ ^ yam 
[0 0 8 0] i®.^;^,^ ^y-f->yfflTFT 3 Ocoy 



(10) 

;5 

- (^S^g3 a) HU^ 

^'1 emz lf[Mor)^ESL;^c> : h«i^^Lfe 

;i'^-hJ^:i±T-TFT5:«fi£~rn(^. 

6U7'^< ^fe l^Ia?:LDD^iSp^l^^i:?r:7■tr ^> hffiiitcr 

[0 0 8 1 ] C^T% -'Wi\Z\±. ^m{^mi Q.(D^^^ 
A^.^la' fSS«V-;:^^iSlbSmSffiJSKU^> 

^^yt^M^^%m^'m]mzx.^%mMt'^m.^\.x\^^ 
m^^rhtK -^mammxit.. ^^3 a$:±(pii;?)^6s 

ffM^nTV^^(Z)T\ '>^< i:*j4^^f*g 1 a(Z)5^^;^ 
20 a' :at;^LDD|M^l b. \ o^(DX^%(DX 

Wimn^mzm<:z.}zt^^%^, ^tz. mi^(DXdiz^ 

Hi^^^-r ^y?->^.^ TFT 3 0(Z)T{PJ)^3(i, ^ 1 
1 1 l7b53S{te)tiTV^>5c7DT\ {J>^^< ^^4^2gf*/il a 

r)^(Dxm^mmmz&j<^ztt'ii:^^^o r^i^. ^ 
5^>^fflTFT3o (D^m-mmt,. ^^w^m * L < 

$:SOI (Silicon On Insulato 

[0 0 8 2] t^i^^ z(Dmmimx\^. nmwt^m^ 
fe ^\^\x'mk(rmm\zmy hnt^nrnm. 3 b i iE;>t 

J5M1 1 1 ^$:^g^UTC^§/;ii). i)0{lfiT|g 
C7)Lii^^^C>r^UT^lig>tJlIl 1 WZ'^mtL^m^rhfz 
^(DnmU3\yt^.2.^^}:Zt^7^o ^CT% gSi^3 bt^S 

-^mmmmmzny^x 1 *;^^rtiiS{tT*^< i^o^^t-'S 

[0 0 8 3 ] mz. \^x^(Dx.ofm^^^-::>mw^'mm.o^ 
m:^-xu^7s\z'D\^xmmrh. 
[0 0 8 4] ^f. ^^-Y-nz^T.mt-h-r^^^ 

TFTTL -fSIS 1 0^ffl:^L. 7.J\v 9 

\Z^^^ :^;U,1M 1 'J7'^B 1 lz^-Tt-hm\ZW> 

5 o V . :^ -r [■ ^ < ■ ' ."' 5^ v i J: o . f^. 1 
9il 1 lc-;yr^-> (g]2#E::3) t:tf/;c;-ro U ^ V 

^^ci:l>v ;i) j-JiB 1 '^:^^:'^:'-7^^jZ}i\zx. [132 
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So 

[0 0 8 5] Mf*&t]^^fi^'JT-i5i0;^-rSo 

[0 0 8 6] 5^<Z)ilfe^t»ST-feSTFT7'U^StSl 
^fcUTWS iKB 1 ^ffMUXmit^Ml 1 l^B 

sg-rso 'ebT> ^iM^te^i 1 i±i;nsgcz)^ iJi 

[0 0 8 7] N S G©^ 1 ^RSffeiSMii. 5 0 0 °CW 
±s m^iimQ 8 0°CT-^lMifcMl 1 l±iIfi!(;M^ 
n> bto®fe«t)(::. 1 1 0 0°CWTs fi^Jx.« 

i^i 0 0 o°c®aj&T-M^^nTjfj5t^n?)o ccx 

ISCcf^T-. T iMM 1 {±53?©ie^*Sffi 1 0 4^®®^^ 

afeSWS iMB 1 tCJi^^^*AS;f^:SL:&l^©T-, Ti 

^•5o <toT. T iSftM 1 OS3i5^AS;k;g- <fg-fCt-S® 
$rl?G±T-^So T iMM 1±{3WS iSIB 1 Srff^ 

So zcDmitmrnt. e^cTFTru-rstsi o±ic 

[0 0 8 8] — >^[qlS*S2 O^C-^V^Ttt^ ij'y^M 

•v^>yx|i^j^TffM$nSo -ecDgj. tife*i:lR]«® 
.■^TiT'^ii-tcif). l2l3{C7nl-#JiAsjfM^tiT. ;i^rpi» 

[0 0 8 9] g^tc. ±iijn®J:d{::=&®A^Bfi)(;^nfcT 
FTTU-fSffil 0^;Wrq]SIS2 0i:ii. WMmiQii 
^Xf2 2As^®-rS=fc^{-i^-;i/«t3j;f)ft5t3^*3^ 

[0 0 9 0] (rtB^BSgo^iii:«fig) vj.±.(D X. o \'-mm. 
tSl 0^^®±tcffM^nfe&«fi)tS*i:J?t::W(RiS« 

2 OWiPJlA^f^^fe^a^T-fe^^ gI91±. M\HmS.20 
[0 0 9 1 ] 08fC*5t.M:, TFTTU-fSISl 0®± 

CDtn 3 ig^tflS 5 3 AS|5(t 6 nx I ^ S o > - A tt 5 2 ® 5'!- 
fPJ|cD?I«t:i±, ^- f7*gS2fiESS 1 0 i&v-mmm-j-i 

0 2A>TFT7'U^ffilS 1 0 tO-i2(Z'/p ISfJ 6 n'T 



(11) 

[ 0 0 9 2] St. T^-i'lgigifjlHlSS 1 0 1 SriBH^Trx 
^J^ffl3afir6-3T(iiO{ltiS?iJbTtjJ:v>o m^{£. ^m. 

^(cbT*)j;v^o :L(Dmiz9'-^m6 a^mmmz^m 

[0 0 9 3] ^6t3. TFTT'b-rS^l 0®S5— 

1 0 4P^$:-o7Ss <-ti*ffl«^®iei^i 0 sifimt^nx 
m.tixy')^^-i^m^&mfx^x\.^. st. ^[Sis 

IS2 O®=3-:h-gp0/i>7S< i®3ft3iJV^Tii. T 
FTTU-rSIS 1 0 t;int|qlStg2 0 i:fflrilT-««fl*}i^M 

0 9{c^^^^J;-5^c, |2i8t;^rNbfev-;i/«5 2i:fie'|5] 
l:#?B§J#-o*^ftlia^fi 2 0 As^igi>-;UW 5 2 J: T 
F TTU-f SIS 1 0(3[aS^nTV^S„ 
[0 0 9 4] WJiOrS^lgaOTFTTU-rSffil 0± 

Ms iKmm^fmr&rzisbo:)ms.\Bimm^mmi'XtJi 

V.„ St. ^■•-:$'i^El!;Il2]SSl 0 l:fSj:V'^m§MmiBl 
mi 0 4^TFTTU'f»Sl 0®±(3aS;(tSftt3!? 
fC. m^i£. TAB (7^-7";^-- hpt-fT^^;/ 

-fSSi 0ffl)W!ia«J^^::i5(te)nfeS:;^t43¥S7-^•;^A 
5:n-bT«ae<] st>'^wwi3S^-r s J: o c bx j; 
v^o JtrR]S^s2 o®^gt^>tASAt^t-5^p||^5iy^T 

TN (;^— .-t-TN) ^— D-STN (t^o-T;!/:^ 

T, s^^-TvuAs mmy-iivA. mt/t^^ts:tti^pjj 

[0 0 9 5] i:(±iiBi] bfer«B^^ai±, 1^Jx.ii\ A 5- 

MB^ra^oi^'^ (^mmm^^^m) i^mm^n^m^ 

tii. 3^jz:©?|£n^^aA^RGBfflO^'f hnVU^iibT 

t'D^ ^7 i T-^^>bT^;3-s?^nfc^e®j^Ass*f 
iz ;i, J :a3'J^ffiff;-sr m ifzJ:oiz. ttmmm 2 0 i- , 

5 5 S RiteEiC R G B ® .^j 5' - 7 -f A' ^ ^ ofSISli i: :ft 
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[ 0 0 9 6] i:i.±m.mLtzmmmi^ii^i'^m^B'^mx 
^^^^bfc^\ TFTTv^mRi oizmimytmi 

1 1 &i5(tTl>^^7DT\ TFTrU-fStSl Oi^iaii^:)^^ 

1 a' :5l>'LDD^aJai b. I cl^z^t^xmT^^h^ 

T'(^>S#t^R6ll:-r^;^ctot3. .S#fK±ffl(Z)AR (Ant 
i-reflection) txtzm^^m^^^l^ 
mmi^Tz^. A R :7 ^ ;i/ A !5 ft it ^^^^t^^-D Tzo 

B 1 t^^^mvii }i^m-t^m\mimi i itm^. 

x^i.z}i\zj^hit')-'7mm^^^uz<<. ^fjt^ 
%n^mr^ m^^-mL^fji ^* \z s « t- ^ ^ t«b^^ a 

[ 0 0 9 8] T^et^^). ^ 1 mam 1 1 1 7!)\ a.^;:^^ 



(12) 

22 

ivN'UTUB IT'. ^ $^;u^M 1 immmmmi 2 

ff^fiX L T I ^ 5 ^^;^)^^:^f b ^ ^ t ^ H t- § ?g 
[0 0 9 9] Z.iXlZX^. '&^m^(Dn^\ ^J^ifTi 

[0 10 0] ^/t. mim%mii lit. rftisijas^zi 

^(Dx. 'i;m(Dmi6m:t\t^i.xmm^m<-t^:itt^ 
x^^o zcDztizx^. i^moDm^mt]±.^Lx. m 

[0 10 1] ^13E^J5I1 1 llz^^^X. ^^VTMB 1 

m Lxi^^untrnmit-^izf^ ^zt^x^ -mm^ 
&^{zimmr^zt.i)^x^^^^VTmBih:t^y). 

mi 1 1 tr^ztt^x^^o 

[0 10 2] ^tz. ?^^jvmMi^mm.-r^unx$>^ 
^mmt^^tzi^^m<\:s^^'^n^n±murz^^\^^^ 
^mt-r^zhx\ x^-mmytm^izmntzmim^ 
mi 1 1 t-r^ztt^x^^o 

[0 10 3] t<iz^ j^vTMB immT^im^. 

30 WSi. MoSi^ TiSi^ CoSi. CrSicDl^ 

rnt^hL. ;< 9JiymMi^m^r^itn^. ti. m 
o. ^[(Dv^mt^tLrzmi^. y^VTm^m^T^^n 
t'^si^Miti'r^\'f—tLxm^. ;<^j\ymMi^m 
m~r^unt'^s i ^^{txti^T^'ty^'-tLxm< 
tzi^. j^^jTMB 1 tj^-i^ji^mMi hoD^^oDm^^izm 

1 tcr)mm'^^^r^o:>x\ :^^jmMi^mm.Lxv^ 
^^m^mmit^izrji § ^ ^ & J: D -m^mmzwm 

40 Tib^^\:.iz<\.^mim^mi i l t-t^zht^x^^o 

[0 10 4] ^Tz. j^^jymB 1 t^^jvmM 1 t(Dm 
m^^^r^ox. mim^mi i it::, mm^^^:^ 
^^mum^mz^^^^y ^t'^^Liz< <. d 

Ojlal±^{tt'^Zti)^X^^o 

[0 1 0 5] ^^'Ur^B KDMiP^s 1-2 0 

0 nmtt^z::iX\ TFTTU-YSfSl 0(D5L^jmt^ 

K-'-mi^tifzmimM^A i i tr^ztt'^x^ 

50 [0 I 0 d] ^ ^iZ^fz. ^JimMKDmmt:. 10 
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~2 0 0 nmi:t--5)C:i:T% T F T ^ S^g 1 0 oDS 

[0107] [m 2 (D'MMmmi \li.T. *#6H^O^ 2 
[0 10 8] *|^2fEffJ®*5_hiPL^femo^®flJ^t 

1 liC-ftX-T. TFTTH'^Sl 0{l!li: 
y ^• 'J m B 2 tm\f ^tls U B 2 (B±{C ;< ^ 

[0109] ±iB« J: ^ ic*iijsffj,^As^ 1 (Dmmmi^ 

[0 110] EI4^Z^a^T. ^^1 0(i^ TFTT-U-Y 
a^Sl 0 ^^bTO-So ::cOTF TTU^S* 1 OoD± 

^;HiM2i::;b^e.^o^l?E^]ll 1 2 :6^iS(t 6nTl ^ 

[0 111] CO:*^ liEVfiMl 1 2^7)y^'UrJiB 2^^ct. 

miM^mi 1 KDJ^^JTMB lioXV^;<9JVmM 1 h 

cTD^f -^f^j^ X mm X' mm. ^-^x^^^^o 
[0 112] :i(Dx.om^^Bmw~^m.^~t^^z{t.. ^ 

[0 113] z(D7^,%mmizm^^nxi.^^mimM% 

112li. /^VTMB 2^^t^^(DX$)^cr)X. mi 

m^^mi 1 2^Bf&LrzmzMiM.^^n'::^x^j. a 

J\ymM2(DJ^VTmB 2m. -r^c^fc-^T F Tri'-f s« 

nmir^(DX\ ^ 9 f\ymM2^B^Lx^^^Mni)^mm 
zttn^^. mim-^mi 1 2om^m^^mu^^z 

[0 1 14] ^tz. ^N-UTSB 2 ^LT>''.Ji3>^fflO 
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i^, / PjTlgB 2(Z)SiJS5S®^^(i^l:t::<v>o ctoT. 
2 0 0 nmJ: '9J?< LT^jctV^o F-:^ LTc^ U v V 

[0 1 1 5] ^IIM?f^^^7)rta^^gii:. yN'UTil 
B2^.-<^;U^M2^$#f ^^liE^tm 1 2 7:)Sil;t 

e^nTO'5(7^T\ mimitmi 1 2 tz)M>fc'tttg^^^+^ 
%u^m~thm^WL^t^^\z^m.\z^mx^^m^Bmm. 
[0116] 3 j^mmmm'] ut. ^%mo:)m 3 
[0 117] :^mmBmt^±.m\.tzy^i<DmMmm}i 

^liE^S^l 1 l\Zi^X.X. ^^;^SM3:65 2li6D7^'U 
7-SB3. B 4©RgciS(t6nTl.^^EI5t3^t- m lig 
itmi 1 3;6^Ci^6nTl^^i:^5T-fe^o ±i3tZ)J:o 

u-f sish^ liE^tMo^^srs^Us mi<Dmmmm 

[0 118] EgStl^oV^T. n^l Oii. TFTTU-f 
SIS 1 0 ^^xLTV.^o CODTFTru^S>fSl 0(7)± 
y^''j7'SB4^. ^^•U7^^B 4a:)±c::ig(t^n:^c 
y ^ ;i.;f M3 ^;l/^M3cD±(^ss^t^n7c/^'';T 

/IB 3 h2!}^?>?'c^^^ liE^^ 1 1 2^tm\'fbtiX^^ho 
[0 1 19] Cc73^1ie>tMl 1 3cZ)yN*UrjiB 3. B 
30 4 i±. ±inbfcmicZ)3^©ff^^t3^L;^c^ligy6Ml 

1 i^TjyN'tjT/iB i^f5]^(Z)W)f4T-ffJ^^n^::h^W 

^LV^o AN'j7^;iB3. B4ii. ±ML-fz 

mio:^nMowM^:-n'^\^tzW>imitmi 1 lt7^^^^ur® 

[0 12 0] CcZ)^lM^Ml 1 3(Z)y^;i/ilM 

3li. ±aiLr::^lc7:)|IM(7)ffJ^tC^L;t^l?g>fcMl 

1 iaj.<^)\ymMi}znm(DPin:Hx.xfmM-xw^^^'^ 

[0 12 1] c:©J;o/^r«s^^E$:Mit-r^C(i. S 
40 Av- h'.-t75';^^7b^^7j;^TFT7'UYS 

/iB4, > ^;i/ilM3. .MMjr/lB 3&T:6^^JIiClJf>^3c 
^§0 ^cd:^. mitD3IJ£(:oB^h[e]^(Z):^S^^^*tCct 
TFTT^U-rS^Sl 0:6^ffM^n5o ^e)tl> Hi 

(Tjmmm>m t muo:)yj^^^ t'lzx^. 20^^ 

ff;.5E5n. TFTTi-{miKiot^^^^t)^nx. m 

[0 12 2] C6n7i^,^^E(ifl^6nTt>5m 1 lET^flf? 
1 13(I^Ji.^Tii. y '^•/iM3:0^2^cDA^•J77iB 

5c 3. B4(Tjmizfp.^tirz^mttj:^xi^ho:)X. mim 
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^M3c/:^TFT-ru ^Slfi 1 0{Pi|i^J;L>'TFT-^L 
3i:^f:^o 

[0 12 3] mz. Mi^mumtLXs .^pjvmtLx 

TiMM3. J:TCO/^•UT/i^ L'TWS iSSB 3. B4 
[0 1 2 4] ie^t£^^«<-r^(^(i. TimM3c7j±T 

[0 1 2 5] ^::T\ T iMM3iZ)|}M/P^3 0 nm-S 
OnmtCL-, TfUi-T^c^fcT^TFTTU-YS^^l 0{PJjtZ)W 
S iSgB 4^10 nm-2 0 nm. ±ffi!|t7)WS iMB 3 
3 0 nm— 1 0 0 n m T 5 i: ^ LV>o TiPiltZ) 
WSi)}IB4^10nm~20 nm^L/it^DT-. M/¥ 2 
0 0 nmCDWS i J5M$:#fficZ)iE^M^ LTc-fooOhlt^L 

x^imm^is^t^^. ig^tt7^'^fpi±-r^o ^t^z. ±#jco 

WS iMB 3(iJ?l*{i^M.^tt^'^fpI±i-^;^^ 5 0 nm 
— 10 0 nm(7;jMiPT-tig*t4^fii^.t-^C<h::&5T-§ 
^tz. C60J:o^^lf5 1?g>tlMl 1 3(cJ:ni^. 4 0 

[0 12 6] ^/i. -mmmm^w^^w^^. "^imt 

Ml 1 37b^fiS;l6nTi^'5(Z)Ts 1 1 1 3 ©iE 

3^tttg^**^+^T- $) e C h § :)t U - :7 ct *9 - 

[0 12 7] [m4t/j|yE(Z)ff^^] 1^:AT. *:*0gtZj^4 

[0 12 8] t::m^wMtKY}Av.rz'^'^^yM^m-M}L 

^ii. [Zl 5 CT^^I-MII^St'ft^ ht\XV^^- 
m 1 1 13©^ ^M§M 3t\ me (C7T;t- J: 

[0129] r.c^:]c7) J:, o 3 t^;^Mtif7;'Jfr- 

s h h CI ' i^. mi '^t^m^Z'^x ^) Si c/ Ei 6 



(14) 

i^mx^^^mcDS^^iz-Dv^xit'^^r^o 

[0 13 0] m6£l:?oV^r. 3^-1 0(i. TFTTU^ 
S^S 1 0 $:^bTV>§o C:tZ)TFTTU'<SISl Oc;D± 
£C(1. /i';Z/iB4. ,^^H^IiM6s .^^JlyMMo. 

[ 0 1 3 1 ] 9 )i mM 5 . M 6 ii^ 1 HMff^^cD,^ ^ 
[0 13 2] dtZ)^. liE^SMl 1 5(Z)>: $^;i/]iM4. M 

7nbfe^mytMi 1 1(7).^ ^'A'jiM 1 hfej^t^^itifT- 
[0 13 3]^/;. CtZ)^lig>tMl 1 5cDM''J7-liB 
3. B4(i. ±.iSL r^^3 00^tZ)ff^^tZ^Ufe^ lig 
jrtMl 1 3a)^s'J r/iB 3. B 4 <^f5]tl|cD$f^4*3J:l>'M 

[0 1 3 4] ^^e>(:^ ^^''JTUB 3. B4$:Jf$^-r-3W 
20 *4hbT. WSi. MoSi. T i S CoSicZ)l^ 

ecD^^.,:^ ^7l//iM4. M6 ^ftM"r^W*4^LT, T 
i. Mo. Wc7:)i*rtlt)^$:{3iffi L. ^ ^ )\^m(D^^mz\tL 

rh^9^imyib^z^mL^tz^uo^m.mAt-^. jkxiiy 
^mm>mz^v^x. ,>i^;u/iM4. uet^^z' y^m 

[0 13 5] zajx.om^^B'^m.~km.^^h^z\t,. ^ 

5^S^g. Ax- K;^"^;^^A^67^^TFTrU YS 
CO.^^^l/HMS. V^:DMiitt^J/ 5';^®M4. >'^'U7';MB 

3^T;!:)^e)iiiciff>^-r^o xc^»^^. mioUffitT^BSg^ 

r^!]^(Z) Ij^t^ ^'t:: J: D . T F T u Y S« 1 0 

n?)o ^^^z. mi(DmMmmhmm(Dy3mu^^zx 

MrRlS«2 O^^^Jf^^n. TFTTU-rS^Sl 0^ 

[0 13 6] Ccr;?^iia^a^E(:ffi't6nTV^^^lS.->tM 
1 1 3tI*Dl^-C(i. S^;UfiM4. M5. Uet^2m(D 
^^*UT/iB 3. B 4c7)P^iI^*,^nf-*^t^h?'^oTl^ 5cZ) 

ii-^. 5f5 3o0^mcD?f>^S.rrpj«i:UT. ^ 1 1 1 

[0 13 7] ,^-''i/f(^, WaW'T^a y^-.-^-'m 

TFT jf^ij ^ iHi^Wmco . ^ ,a Ji M 4 r- L T U E ) 

X. }imnA{zxmLtz'H:itmi^nmm7.-( 
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S^n-S^tSrSt^r^Cil^^^T'^^o Z,(DX.^\Z.^ TFT 
c7^>t';"'^S^J:DP^^^m>t«l 1 5 

[0 13 8] ^tz. AsUZHBa. B 4 4oJ:r>\^ 
M4. M5. M6a)§§t^;t]^^^r^(Z)T\ ^ 1 1 

[0 1 3 9] ^"^tl. >'^*U7'MB 3. B 4 ^-ffjjbtt" ^tt 
*4hbT. WSi. MoSi. TiSis CoSiCOC^ 

LT. Ti, Mo. WCDl^m^b^^ffiffl >'^''J7^®B 
3. B 4{Pi|tC^iS1"-5,^ 5^A7iM6. M4^B^j?t-^« 

cz^^^fh-^^l^ffl =&S(Z)^+4t733gi ^(- 

h tc J: ^ ^ J: i9 -ii^^i* ^ - ^ ^^T' ^ ^ o 
[0 14 0] ^fc. *:^ffJ^tZ)T«B^^S{i. ^ 
SMI 1 5:^)5C§.t enrv^e^DT-. ^liE^i^ail 1 5a)?g 

/f^^U^3<<. J: D^:^^cC:y6^S$:^r^«^^S^^^i:' 
[0 14 1]:^*. ,^'^;WiM6&Jf>^U7^t<T'^J; 

T F T±tw?fJ/^t^r T F T{Pi](Z).>< 9 M<i 

[0142] [^5 oymmWMl WT. **B^(/J^ 5 

[0143] 'jf.mmmmt^±S!^i.rzm 3 c/jii^Et/^ft^^^ 

TFTTl^-f^fSl O0JI (Eg? ^I:fcl^T"F^l) 

X. TFTTU-rSISl 0±t'MabTffM^nTt...5 

miM^mi 1 4;:)5i)ix.^nTv^§i:::5Tfe<)o 
[0144] ±M(D X o iz^mmBmt'^m 3 (Dmmm^ 

[0 14 5] HYil-Jsi^T. Oil. TFT-^U i* 

m^i 0^'r^LX^^ho ccoTFTru fS^si Ot7:-± 
iiii, ^-'ijrJiB4 h., rUB 4(7;).tJci5(t6n:"c 
,^^.;HiM3 ^1. ^7;^gM3±h/^'JTJiB 4ffli|ffi^ 



(15) 

28 

/ i^^l/gMSlPJjah^a-i^TTFTTb'YS^Sl 0±tz 
®ilLT?fJ^^nT^.^^^^''J7'iiB5 ht^^t^^miM 

itm 1 1 4:osi§(te)nTo^^o 

[0 14 6] Ct7)^lM>feMl 1 4cZ)/^''J 7-/13 4. B 
bi^X.Xf< ^ ^L'SM 3 ii. ±J£Ufe|g 3 (Z)||Mc7)ff>^(: 
^.bfc^ ligVeMl 1 SOMMJT^JiB 3. B4*.^^r>\^ 

[0 14 7] z(Dx.otj^^^^mm.^mmr^\z.{±. ^ 

ifB4. ,^ 57 H'/iM3$:T*^e5)iitlff^^-r^o -oc^T*. 

vy5'7 mij^^mi lA:Cr>^^9- 

>'tr.^f/S^-S) u v;^ Y'^T.^^w^m.i.x. i^uvvx h-7 

;^ ^ -^i^L'X < ,^A'/iM 3^DctL^'v^*'j TffB 4 ^oi'^'^ 

mt^^^jTMB 4mmti^m\ TFTriz-rs+si o 

gB 5(7)TFT7'U^ffi^Sl 0 ±iZ^tti-r ^S^^iDo t> 

:itc^^. mii^Z'^.i^tzmim^mi i 42:)5/f^^^n 

TFTTL -fSK 1 0^)5ffM^n^o ^1 

ffjj5g^n. TFTTu -rsifel 0 ^asti^rt^^nx. m 

[0 14 8] ztrjiMh^mizm^^nxi^^mim^m 
30 1 1 4tii.'OT(±. /^;i/^M3 2:j^2®c;:)yN-ur/iB 

4. B 5(7jrEgcft^.^nfc«^^7'^-:^TV^-:>t7:)T'., ^13g 

Mil 1 A^MfALtzmzMiM^mm^rfr^tzm^. m3 
oDmmmmc:.mmi.z ut. ^ i m^m i i 4 comity. 
m^mur^o^itt'^X'^^o 

[0 14 9] ^'^'JT/iB btK .<^;i/®M3 J: 

T/IB 4{fl'ja^/ 5^;i//iM 3{l!ia^S:a-3TTF 

TTu^&^Ri o±izm&LXB&^nx^^^(DX\ m 
im^mi 1 4^fl^fiKL./r'^t-Sia«t^^tT-^tJ®'&. 

/ ^ .;t/^ M 3 (/J{Eifja:^)^^^<bi&^tI ^ tZ) , U T/g 

40 Bbtrnm-r^^a-jx. .<^)imM3^Mm.Lx^'^^^n 

/i:vij^&tl(lP5±T5^<h:*^T-^Oo LT^A^ri^T. fSn/r 
[0150] ^ T^c. :KMffiB^^Z)MB^0Sifiil. m 1 

Ml 1 4tmt^tix\^^^(DX\ mim^mi i 4c753e 

[0 15 1] -J^^uE5a3i^;7t3i(l. ?^5t7)-^fficOlf;. 

50 ^^37f^LfccJ:o^::. y ^ 'j TUB 5 ^ T F Tr L Y 1 
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0 ^c/^PeSI::. .^-37;i/JiM3 ^^^'•jTJiB 4 iii^^lStt^n 

oj'i^mmm\^^^\.tzmim%mi i k 112. 11 

[0 1 5 2] 3cT)^^. ^ lig^rtMl 1 K 1 1 2. 1 
13. 1 1 4±i:{P!l®i:7:}^/N-';TJiB 5^1 Ji-iDTSfcti 

(1 7i ^ i: ^sr ^ ig^titgcDfST ^ J: D -S?*:^ 

[0 15 3] ^tz. ^^mom^mit. ±.^Ltzm^z.ff- 

[0 15 4] ^tz. ml-»5^B^T7f^$n53gj>t 
> ^ffl T F T ^ 5^- ^ 1^ ^ CD (Z) ii ti Jj^ b T J: 

[0 15 5] m^mm:imm.^ntzm%m\t.. r\ 

[0 15 6] ±12c03l5EB^cD^tB^^S^ 

ot.>T. 1 0 ^#.^bTlfte^1-^o El 1 Oi^^b^V^T. 

1 1 0 0i±. ±iKL7^z«IISia^3flffl 
^^RGBflgcD^^a^B^gS 6 2R. 9 6 2 G^t>' 

9 6 2 B h x.xm^^tzmimk^Bmm.o'j^'^mjw^m 
^S9 2 0 ^. i^—m.mit'^^k^ 2 3:b^f;gffl^nTv^ 
2 3 A^emM^nsy^mw^:* (R) . I* (G) . m 

(B) (C^g6-r-2)fe*^^l&hUT©fe^^SI>t^^.9 2 
4^. ^fe>tmR. G. B^rSSST'S^Sia-^ISi: UT(Z) 
3ocZ;^^ hyVl/:/9 2 5 R. 9 2 5 G. 9 2 5 Bh^ 

^m^ntz'^(T)^it^^n'^m.'th^-^m.^t^h i^xco 

fi^fi)c:/'JXA9 1 Oh. ^^^nfc:>t^$:SM® 1 0 
0t7ja®(::ffi:;^.S,%ft-SSIt^Si: LTc?:)^.^!- >X-a 
h 9 0 e^Ci.tTV^So ^:^c. fffe^^B^^/^.r 
S^'^ ^y^•J^y9 2 5 B(::a? :ig,^^.9 2 1 ^k^m^X 

[0157] ±y-fJSR;j^^^, 9 2 3 (i. 2 0(Z) U >XtE 
92 K 9 2 2 hj^fJ^^-9 3 1 
^ 5^-9 3 1 ^^*^T• 2o©U>X*S9 2 K 9 2 2 

msc-r^^Miz-mm^nx^^^jo ^-mmyf^^-^ 2 3 

CO 2 > 9 2 1. 9 2 2 it. ^n^fl^ V 'J :^ 

^LT. :Ln^(rjm'^-:^mt.. ^2c7)U:..'Xt£9 2 2(Z) 



(16) 

>Xii 3-oco5'-i' ^y^•;I/X9 2 5 R. 9 2 
5G. 9 2 SBf^iST-m^^nSo SEoT. ±9-1^30^]^ 
^^^9 2 3 ^ffll^SCh(CJ:D^ ^iS^a9 2 0 

^mMm\^x^-i^-umjs.^ip'k^i.x^.^^^-^x 

30(Z)^-Y hVNVl/X9 2 5 R. 925 G. 925B 

k^-f^mmitxmm'r^:iht^'^n^htji:bo 

[0 15 8] §fe^«l>t^^.9 2 4ii. > 
u-Y ^^-9 4 1 h. ^Slt^V 
9 4 2<^:. S.I^^5'-9 4 3 7:)^6^J5)c^nSc ^T. S 
10 ^ ^-9 4 1 (i^dV^T. ^t^Wtc 

^ ^ tlT -5 m^itM B J; I>-^^fe^m G ^^lS^ S W 
^n. ^^^St^X'1' ^o>r ^ ^-9 4 2cZ){pi|t-fpi:?)^ 
-So Tffe^mRii-f^O^ ^-9 4 1 g:ililbT. W5(D 
S^^f ^ v-9 4 3T'tS^^::SS^^nT^ ^i^fe^mRa)^ 
tt^9 4 4 2^3^e>XUXA^:=-'y h 9 1 0 (Dm\Z.l^mi^tl 

-i) o 

[0 15 9] mz.^ Ujm^*^ ^D^ i7^^-9 4 2 

iz^v^x. mm^M^^ ^^^^ 5.^-9 4 1 t^^oi^ 

^^^-9 4 2$:aiib^«fe:y6^Bii. Wfe*mB(Z) 
aim9 4 6:6^e>a^^lF.9 2 7(;D{Pi|tiaiS^^nSo ^f^J 

^'?:^.9 2 4(ZiDMtS'&fe^mt7)thttS^9 4 4. 9 4 
5. 9 4 6 ^T'tZ)SBg8^5(^j3:^L><:&SJ:atCi&;t&^n 

[0 16 0] e^gS>fe^lS9 2 4cD/*fe. m^^^R. 

G(DitiM^9 4 4. 9 4 5 tD^ftfiPjitcii. ^n^nm^ 

30 U>X9 5K 9 5 2^«S^nTV^So Ufe^^oT. 

^ta^m^^t^^ttimLtz^^^. m^^^R. Gii. cne 

cZ)^^U>X9 5 1. 9 5 2(lAf^LT^mt:^nSo 
[0 16 1] cc7)J:^(3^ff^t:^n;^c^fe. 
R. Gii. ^-f b-MVl/X9 2 5 R. 9 2 5 Gt3A.%LT 

xmmsmzjz^\:.x:^^ y^y^^m^nx. <inti^ 

e^mBii. #>tS.9 2 7^frUT?^i^:^t-S^^ h/^vu 

uBiZ'Xmmtm^n^o f^i. ^A^mco'y-f ^^^';^'X9 2 5 
R. 9 2 5 G. 9 2 5 Bli. ^ti^'ti^ ^(.zxmmm^ 

^|£9 6 0 R. 9 6 0 G. 9 6 0 Bi:. ttittM^Tt^S 
9 6 1 R. 9 6 1 G. 9 6 1B<h. ft 6 (Z^P^t'ffig? 
n7cM^^^^M9 6 2 R. 9 6 2 G. 9 6 2 Bh^^6^to 

[0 16 2] ^7tS-.9 2 7ii. ffgy-fc^BtDttitt!^ 9 4 

^-^-9 7 1h. ti^MiJf^t^^5'-9 7 2 ^^6^0 

50 ^m^':"-o:)mizgmLtz^rsi y:x9 7 3 --r h 
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y^';l/:/9 2 5 B(D^mm\^WM\.ti^%\^ y'X2 5 3 h 
Wfe^^feBli. 2g>t^.9 2 7$:/rbTMB^^g9 6 2 B 

^*wcDai*rsBA^e)*«n^R^g9 e 2 r. 9 e 2 g. 9 

6 2B^T(DSg^iiWfey6mB*^g*>S<^c^^ bfc^^ 

[0 1 6 3] ^^-f ^>'^•;t/7'9 2 5 R. 9 2 5 G. 9 2 

S*fL/>X-n-:r «y h 9 0 6 ^lf\^LXPfi^(DiiLmiZ&^^ 
mm 1 0 0^7)«®t::^£::^^at^^n§ J:-5t3 7^-::^Tl^^a 
[0164] *^fJTii. r^^s^^M 9 6 2 R. 9 6 2 G. 

9 6 2 B^iii. TFTCDTmizm^mtm^f^nxv^^ 

tzis^s ^JS«B^^E9 6 2 R. 9 6 2 G. 9 6 2B:{pe> 

[0 16 5] ^tz. /jNMfbt3igL;"cXUXAa,- 
K*r^^mtCffll.^T*>. -&rt^^S9 6 2R. 96 2 
G. d d 2BhiZrVXASJ,zzy ht(DmiZ:fi^^X. 

[0 16 6] ^^iz. ^^mmmxi^. m^^iz^^t 
YTiD^^'^jimm^oji^m^nz^^ht^x^^rz 
m^Bmm^zmmM^itWj±^^m\^rz{Eyt^$^9 

6 1R. 9 6 1 G. 9 6 1 BS:M£Dft(t^<Ttj J:V^o 

fi^tcii. -:&c7){g>t^lS9 6 1 R. 9 6 1 G. 9 6 1 B 
(iX'JXAJi^^y h 9 1 O^CBfiDfttt. ftti:^c7^<l^^lS 
9 6 OR. 9 6 0 G. 9 6 0 B ii^^ U >X 9 5 3 . 9 
4 5. 9 4 4lz^&y)M{1'^:zti)^'^mx$)^o ^coj:^ 

t^, iiV^^IS&XiJXA-a- h$)§V^[i«:)tl^^ Xt3 

h^fe 5l^(i*^U>XT-t!SiK^n^:^ci^j. Mb^^S(^ 

m^n.'g h '# ^ K ± f ^ C ^ ;0 ^ T' * ^ o 

[0 16 7] ^Ac. [§]7f^5:^^^-r mM^mmym^ 



(17) 
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[0 16 8] 

[^^'j] ur. ^^m^mmm^n'^i^xmL <mm'r 

[0 16 9] [isitfiE^ji : ^'^VTm(DmmtmMm(Dm 
mmi lizimm^^^^o 

[0 17 0] z.(Dismmi^. mmmm±^z, ws i(Z)T 
10 mxtj::bm^m^Bjs.u mytmizmmm^mmhrzij 

--AOnmCDmmX^ih^'^Xtm.^nr^tz. ^ 
^tli$:«;iL-C 1 0 2 0°C(7^T--;u5I!SS:S£bfc^f3 
Jgii^ (Yfii: 5 5 0 nm) Srffl^L^ Te/N'UT/lCD 
iP^^JSii^ (Yfit : 5 5 0 nm) 0:>mi^^m^tz^(D 

[0 17 1] TJi^^UTil:^)^0 nmTiis 

20 jsii^fii. eyoX^r^tzo 

[0 17 2] T®^^•U T^^^StJP^ 5 nm(::-r^ ^jgil 
*iil. 0%r% 2 5ninT-0. 6%r*$>[3. iE^ttttg 

^7^^UTii(7)M;5$:3 nmht-^ ^^f*T- 7 8nm(7)/5 
^X$)^. Tm ^'^')Tmo:>mmt^ 4 OnmX$)'DX^± 
itXl 1 5nmX&^t^^s VIS icDM^S^J:^ it^t^ 
lzm<X^^o J:oT^ T F TTU-i mR(Dm\^m(D$^ 

mt.^Pt^ < r^p^oiErqi^^Srfgi^T ^^:zt ^m%tx § 

tZo 

30 [0173] mm^m 2 -.mi cDmmmmo:)mmz:t^ 

[0 17 4] zommmii. mm&fR±i^. Ti(D?^^ 
ji^m. VIS iiD.^^VTmxtji^m^m^MmL. m^m 
izmmm^mmi.rzi)(Dx$>^o ^ut. m^m(Dm^ 

^2 0 0 nmiZtji^X^lZ. j?^^)Vm(DmM^5 0^ I 

b onmcDmmx^it^'^xim.^^if'^rzo mm 
m^mmLxd s o''C(DT=-—j\y^^MLtz'mzmM 

^ (Ytt : 5 5 0 nm) Sr^l'J^b^ ^^J\^mm^tmM 
40 ^ (Yfit : 5 5 0 nm) (Dm{^^^m^tz^o:)X$)^o ^ 

tz. mm^(Dm^itmp^5 }^r-Dm \ ^o:)^^mi>M 
[0 17 5] A9}i^mo:)M^mMt^t-^t^ri^mmmm 

Onm-eO. 0 0 5%mJ^#^V^o^5n;^c®^t45:^U 

tzo ^LX. < 9 iimti'n 0 0 u mil). ±izt^^t.. mM 

mtoiz?^^^m^r^Ltzo 
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CLAIMS 



[Claim(s)] 

[Claim l] Electro-optics equipment which 
has the switching element formed on the 
substrate of the couple which pinched the 
electrooptic material characterized by 
providing the following, and one 
substrate, and the shading film prepared 
in the position which counters the 
aforementioned switching element. The 
aforementioned shading film is a metal 
layer which is the metal simple substance 
or metallic compounds of a high melting 
point. The barrier layer which becomes 
with the metal or metallic compounds of a 
high-melting point of an anoxia system 
by which the laminating was carried out 
to one [ at least ] field of the 
aforementioned metal layer. 
[Claim 2] The aforementioned shading 
film is electro-optics equipment according 
to claim 1 characterized by being 
arranged between aforementioned one 
substrate and the aforementioned 
switching element, and the 
aforementioned barrier layer of the 
aforementioned shading layer facing the 
aforementioned switching element side. 
[Claim 3] The aforementioned shading 
film is electro-optics equipment according 
to claim 1 or 2 characterized by being 
arranged on the aforementioned 
switc;hing element by the side of the 
aforementioned electrooptic material. 



[Claim 4] It is electro optics equipment 
according to claim 1 to 3 which the metal 
layer of the aforementioned shading film 
consists of a metal layer of shading 
nature, and a metal layer of 
optical-absorption nature, and is 
characterized by the metal layer of the 
aforementioned optical -absorption nature 
facing the aforementioned switching 
element side. 

[Claim 5] The aforementioned metal 
layer is electro op tics equipment 
according to claim 1 to 4 characterized by 
being inserted in the aforementioned 
barrier layer. 

[Claim 6] Electro optics equipment 
according to claim 1 to 5 characterized by 
having the shading film which becomes 
with the metal or metallic compounds of a 
high melting point of an anoxia system 
by which defined the viewing area of a 
pixel as the substrate of another side, and 
the laminating was carried out to one [ at 
least ] field of the metal layer which is the 
metal simple substance or metallic 
compounds of a high-melting point, and 
the aforementioned metal layer, and 
which was formed for carrying out a 
barrier layer. 

[Claim 7] The aforementioned shading 
film is electro optics equipment according 
to claim 1 to 6 characterized by 
connecting with fixed potential. 
[Claim 8] The aforementioned barrier 
layer is electro-optics equipment 
according to claim 1 to 7 characterized by 
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the bird clapper from one sort in a nitride, 
a silicon compound, a tungsten compound, 
a tungsten, and silicon, 
[Claim 9] The aforementioned barrier 
layer is electro optics equipment 
according to claim 1 to 8 characterized by 
being WSi. 

[Claim 10] The aforementioned metal 
layer is electro-optics equipment 
according to claim 1 to 9 characterized by 
being Ti. 

[Claim 111 It is electro optics equipment 
according to claim 10 characterized by 
forming the aforementioned barrier layer 
in the upper surface and the inferior 
surface of tongue of the aforementioned 
metal layer, and the thickness of an 
upper surface side barrier layer being 
thicker than the thickness of an 
inferior surface of tongue side barrier 
layer. 

[Claim 12] It is electro optics equipment 
according to claim 11 which the thickness 
of the aforementioned metal layer is 
30nm tjo 50nm, and the thickness of the 
aforementioned upper surface side 
barrier layer is 30nm to lOOnm, and is 
charact^erized by the thickness of an 
inferior -surface-of- tongue side barrier 
layer being iOnm to 20nm. 
[Claim 13] Electronic equipment 
characterized by having electro-optics 
equipment according to claim 1 to 12. 
[Claim 14] It is the substrate for 
electro optics equipments characterized 
by having the barrier layer which 



becomes with the metal or metallic 
compounds of a high melting point of an 
anoxia system by which the laminating 
was carried out to one [ at least ] field of 
the metal layer whose aforementioned 
shading film is the metal simple 
substance or metallic compounds of a 
high melting point in the substrate for 
electro optics equipments which has the 
shading film prepared on the insulating 
substrate, and the aforementioned metal 
layer. 

[Claim 15] The manufacture method of 
the substrate for electro optics 
equipments of having the shading film 
which is characterized by providing the 
following and which was prepared on the 
insulating substrate. The process which 
forms the metal simple substance or 
metallic compounds of a high melting 
point, and forms a metal layer on the 
aforementioned insulating substrate. The 
process which forms the metal or metallic 
compounds of a high-melting point of an 
anoxia system, and forms a barrier layer 
on the aforementioned metal layer. The 
process which forms an insulating 
material and forms an insulator layer on 
the aforementioned barrier layer. 
[Claim 16] The manufacture method of 
the substrate for electro-optics 
equipments according to claim 15 
characterized by having the process 
which forms the metal or metallic 
compounds of a high melting point of an 
anoxia system, and forms a barrier layer 
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on the aforementioned insulating 
substrate before forming the 
aforementioned metal layer, 
[Claim 17] The process which forms the 
aforementioned insulator layer is the 
manufacture method of the substrate for 
electro-optics equipments according to 
claim 15 or 16 characterized by including 
the process which carries out 
500-degree-C or more heat treatment of 
1100 degrees C or less. 
[Claim 18] The shading film 
characterized by having the barrier layer 
which becomes with the metal or metallic 
compounds of a high-melting point of an 
anoxia system by which the laminating 
was carried out to one [ at least ] field of 
the metal layer which is the metal simple 
substance or metallic compounds of a 
high-melting point, and the 
aforementioned metal layer. 
[Claim 19] The aforementioned barrier 
layer is a nitride, a silicon compound, a 
tungsten compound, a tungsten, and a 
shading film according to claim 18 
characterized by the bird clapper from 
one sort in silicon. 

[Claim 20] The shading film according to 
claim 19 with which the nitride of the 
aforementioned barrier layer is 
characterized by being SiN, TiN, WN, 
MoN, or CrN. 

[Claim 21] The shading film according to 
claim 19 with which the silicon compound 
of the aforementioned barrier layer is 
characterized by being TiSi, WSi, MoSi, 



CoSi, or CrSi. 

[Claim 22] The shading film according to 
claim 19 with which the tungsten 
compound of the aforementioned barrier 
layer is characterized by being TiW or 
MoW. 

[Claim 23] The shading film according to 
claim 18 with which the metal simple 
substance of the aforementioned metal 
layer is charactterized by being Ti, W, Mo, 
Co, Cr, Hf, or Ru. 

[Claim 24] The shading film according to 
claim 18 with which the metallic 
(*ompounds of the aforementioned metal 
layer are characterized by being TiN, TiW, 
or MoW. 

[Claim 25] The shading film according to 
claim 18 to 24 with which thickness of the 
aforementioned barrier layer is 
characterized by being l-200nm. 
[Claim 26] The shading film according to 
claim 18 to 25 with which thickness of the 
aforementioned metal layer is 
characterized by being 10-200nm. 
[Claim 27] The shading film according to 
( laim 18 to 26 characterized by carrying 
out the laminating of the aforementioned 
barrier layer to both sides of the 
aforementioned metal layer. 
[Claim 28] The aforementioned metal 
layer is the claim 18 characterized by 
consisting of a metal layer of light reflex 
nature, and a metal layer of 
optical-absorption nature, or a shading 
film according to claim 27. 
[Claim 29] The metal layer of the 
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aforementioned optical-absorption nature 
is a shading film according to claim 28 
characterized by being a nitriding 
compound. 

[Claim 30] The shading film according to 
claim 28 or 29 characterized by carrying 
out the laminating of the metal layer of 
the aforementioned optical -absorption 
nature to both sides of the metal layer of 
the aforementioned shading nature, and 
being constituted. 
[Claim 31] The shading film 
characterized by having the protective 
layer which becomes with the metal or 
metallic compounds of a high-melting 
point which protects oxidization of the 
metal layer which is the metal simple 
substance or metallic compounds of a 
high-melting point, and the 
aforementioned metal layer by which the 
laminating was carried out to one [ at 
least ] field of the aforementioned metal 
layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] Especially this invention relates 
to the composition of the shading film 
which uses for a projected type liquid 
crystal display etc., and has the suitable 
outstanding shading performance about 
the manufacture method of the substrate 
for electro-optics equipment, electronic 



equipment, and electro-optics equipments, 
and the substrate for electro-optics 
equipments, and a shading film. 
[0002] 

[Description of the Prior Art] Drawing 15 
is the cross section having shown an 
example of liquid crystal equipment. 
Liquid crystal was enclosed between two 
substrates with transparent glass 
substrate, quartz substrate, etc., and this 
liquid crystal equipment is equipped with 
the TFT (it is written as TFT Thin Film 
Transistor and the following) array 
substrate 10 which makes one substrate, 
and the opposite substrate 20 which 
makes to this the substrate of another 
side by which opposite arrangement was 
carried out. 

[0003] Two or more TFT30 for pixel 
switching for controlling pixel electrode 
9a and the pixel electrode 9a concerned is 
formed in the TFT array substrate 10 in 
the shape of a matrix, and data line 6a 
which supplies a picture signal is 
electrically connected to it through the 
contact hole 5 at Id of source fields of 
TFT30 concerned. Moreover, 
scanning-line 3a is electrically connected 
to the gate of TFT30, and it is constituted 
so that a scanning signal may be 
impressed to scanning-line 3a one by one 
in pulse to predetermined timing. It 
connects with drain field le of TFT30 for 
pixel switching electrically through the 
contact hole 8, and pixel electrode 9a 
writes in the picture signal supplied from 



4 



JP2002-122857A 



data-line 6a by closing the switch only 
during a fixed period in TFT30 for pixel 
switching which is a switching element to 
predetermined timing, 
[0004] Although the picture signal of the 
predetermined level written in liquid 
crystal through pixel electrode 9a is held 
during a fixed period between the 
counterelectrodes 21 formed in the 
opposite substrate 20, in order to prevent 
the held picture signal usually leaking, it 
has added the storage capacitance to the 
liquid crystal capacity and parallel which 
are formed between pixel electrode 9a 
and a counterelectrode 21. Here, capacity 
line 3b which is wiring for capacity 
formation is prepared as a method of 
forming a storage capacitance. Moreover, 
on pixel electrode 9a, the orientation film 
16 with which predetermined orientation 
})rocessing of rubbing processing etc. was 
l)erformed is formed. 
[0005] As shown in drawing 15 , 1st 
shading film 11a which consists of WSi 
(tungsten silicide) is prepared in the 
position corresponding to each TFT30 for 
pixel switching of TFT array substrate 10 
front face. 

[0006] This 1st shading film 11a prevents 
the situation in which the return light 
from the TFT array substrate 10 side etc. 
carries out incidence to channel field la' 
of TFT30 for pixel switching, or the LDD 
fields lb and Ic. 

[0007] Moreover, between 1st shading 
film 11a and TFT30 for pixel switching, 



the insulator layer (insulating body 
whorl) 12 is formed between the 1st layer 
which carries out the electric insulation 
of the semiconductor layer la from 1st 
shading film 11a. Moreover, on the TFT 
array substrate 10 including a 
scanning-line 3a and insulator layer 2 top, 
while [ the 2nd layer ] the contact hole 8 
which leads to the contact hole 5 and high 
concentration drain field le which lead to 
Id of high concentration source fields was 
formed respectively, the insulator layer 4 
is formed. Furthermore, on data line 6a 
and the insulator layer 4 between the 2nd 
layer, while [ the 3rd layer ] the contact 
hole 8 which leads to high concentration 
drain field le was formed, the insulator 
layer 7 is formed. 

[0008] Moreover, the storage capacitance 
70 consists of this liquid crystal 
equipment by installing the insulating 
thin film 2 from the position which 
counters scanning-line 3a, using as a 
dielectric film, installing semiconductor 
film la, considering as the If of the 1st 
storage-capacitance electrodes, and using 
as the 2nd storage-capacitance electrode 
a part of capacity line 3b which counters 
these. 

[0009] On the other hand, the 
counterelectrode (common electrode) 21 is 
formed in the opposite substrate 20 over 
the whole surface, and the orientation 
film 22 with which predetermined 
orientation processing of rubbing 
processing etc. was performed is formed 
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in the bottom. Furthermore, the 2nd 
shading film 23 is formed in fields other 
than the viewing area of each pixel at the 
opposite substrate 20. This 2nd shading 
film 23 is for the incident light from the 
opposite substrate 20 side preventing 
channel field la' of semiconductor layer 
la of TFT30 for pixel switxrhing, and 
trespassing upon the source fields lb and 
Id, the drain fields Ic and le, etc., and is 
also called black matrix, 
[0010] Each substrate is such 
composition, liquid crystal is enclosed 
between the TFT array substrates 10 and 
the opposite substrates 20 which have 
been arranged so that pixel electrode 9a 
and a counterelectrode 21 may counter, 
and the liquid crystal layer 50 is formed 
in it. 
[0011] 

[Problem(s) to be Solved by the 
Invention] However, a high shading film 
of shading nature is desired with the 
liquid crystal equipment using the 1st 
shading film 11 which consists of such 
WSi. 

[0012] The optical leakage current of the 
switching element resulting from return 
light occurs, the liquid crystal equipment 
which has a switching element has a bad 
influence on the switching characteristic 
of an element, and degrading the 
property of a device poses a problem. 
Since it is easy to generate the optical 
leakage current resulting from return 
light when this liquid crystal equipment 



is esi)ecially used for the equipment 
which uses the powerful light sources, 
such as a projector, it has been a problem. 
[0013] In order to solve this problem, 
forming 1st shading film 11a using Ti 
(titanium) which is the material which 
has the outstanding shading nature is 
proposed. However, if an insulatx)r layer 
is formed after 1st shading film 11a 
formation or the 

high-temperature-processing process 
exceeding 500 degrees C of the annealing 
processing at the time of forming a 
switching element etc. is performed, Ti 
which is 1st shading film 11a will react 
chemically with the insulator layer of the 
Si02 grade containing the oxygen 
element facing Ti, and an oxide film will 
be formed. The fault that the shading 
performance of Ti falls by generation of 
this oxide film will arise. For this reason, 
there was a case where sufficient shading 
performance was not obtained even if it 
uses Ti. 

[0014] this invention is made in order to 
solve the above-mentioned technical 
problem, and it aims at offering the 
shading film which has the outstanding 
shading performance. 
[0015] Moreover, it aims at offering the 
manufacture method, electro-optics 
equipment, and electronic equipment of 
the substrate for electro optics 
equipments, and the substrate for 
electro-optics equipments equipped with 
the above-mentioned shading film. 
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[0016] 

[Means for Solving the Problem] (1) In 
the electxo optics equipment which has 
the switching element formed on the 
substrate of the couple which pinched the 
electrooptic material, and one substrate 
in order to attain the above-mentioned 
purpose, and the shading film prepared 
in the position which counters the 
aforementioned switching element The 
aforementioned shading film is 
characterized by having the barrier layer 
which becomes with the metal or metallic 
compounds of a high melting point of an 
anoxia system by which the laminating 
was carried out to one [ at least ] field of 
the metal layer which is the metal simple 
substance or metallic compounds of a 
high-melting point, and the 
aforementioned metal layer. 
[0017] According to this electro -optics 
equipment, after forming a shading film, 
even if high temperature processing is 
performed, by the barrier layer which 
becomes with the metal or metallic 
compounds of a high melting point of the 
insulator layer of the SiC)2 grade 
containing an oxygen element, and the 
facing shading film, generating of the 
oxidization phenomenon of the metal 
layer of a shading film is suppressed, 
consequently the shading performance of 
a shading film can be secured. [ of an 
anoxia system ] 

[0018] Moreover, the thickness of a 
shading film can make thickness thin as 



compared with the shading film using the 
conventional independent WSi. It can 
reduce that a level difference becomes 
large by this in the field in which a 
shading film is formed, and the field 
which is not formed. 

(2) The aforementioned shading film in 
the electro-optics equipment of this 
invention is arranged between 
aforementioned one substrate and the 
aforementioned switching element, and is 
characterized by the aforementioned 
barrier layer of the aforementioned 
shading layer facing the aforementioned 
switching element side. 

[0019] According to this composition, 
even if it forms an insulator layer on a 
barrier layer and hot heat treatment is 
carried out, it can prevent that a metal 
layer oxidizes and permeability falls. 

(3) Moreover, the aforementioned shading 
film in the electro-optics equipment of 
this invention is characterized by being 
arranged on the aforementioned 
switching element by the side of the 
aforementioned electrooptic material. 
[0020] According to this composition, it 
can prevent that the light from one 
substrate side is irradiated by the 
swit(*hing element. 

(4) Moreover, the metal layer of the 
aforementioned shading film in the 
electro-optics equipment of this invention 
consists of a metal layer of shading 
nature, and a metal layer of 
optical-absorption nature, and it is 
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characterized by the metal hiyer of the 
aforementioned optical-absorption nature 
facing the aforementioned switx^hing 
element side. 

[0021] According to this composition, it 
can suppress absorbing light and 
carrying out internal reflection of it in the 
metal layer of the optical-absorption 
nature by the side of a switching element, 
while preventing that light irradiates a 
switching element in the metal layer of 
shading nature. 

id) Moreover, the aforementioned metal 
layer in the electro optics equipment of 
this invention is characterized by being 
inserted in the aforementioned barrier 
layer. 

[0022] Since according to this composition 
it can prevent that a metal layer oxidizes 
in a barrier layer in manufacturing 
electro optics equipment even if hot heat 
treatment is carried out, the shading 
nature of metal layer original is 
maintainable. 

(6) Moreover, the electro optics 
equipment of this invention defines the 
viewing area of a pixel as the substrate of 
another side, and is characterized by 
having the shading film which becomes 
with the metal or metallic compounds of a 
high-melting point of an anoxia system 
by which the laminating was carried out 
\jo one [ at least ] field of the metal layer 
which is the metal simple substance or 
metallic compounds of a high melting 
point, and the aforementioned metal 



layer and which was formed for carrying 
out a barrier layer. 

[0023] According to this composition, the 
shading performance of the light from the 
substrate of another side can be improved 
more. 

(7) Moreover, the electro-optics 
equipment of this invention is 
characterized by connecting the 
aforementioned shading film to fixed 
potential. 

[0024] According to this composition, 
since the aforementioned shading film 
can be made into low voltage, it can 
prevent that a noise rides on a switching 
element. 

(8) Moreover, the aforementioned barrier 
layer in the electro optics equipment of 
this invention has one sort in a nitride, a 
silicon compound, a tungsten compound, 
a tungsten, and silicon to a desirable bird 
clapper. 

(9) Moreover, as for the aforementioned 
barrier layer in the electro optics 
equipment of this invention, it is 
desirable that it is WSi. 

(10) Moreover, as for the aforementioned 
metal layer in the electro-optics 
equipment of this invention, it is 
desirable that it is Ti. 

(11) Moreover, the aforementioned 
barrier layer in the electro optics 
equipment of this invention is formed in 
the upper surface and the inferior surface 
of tongue of the aforementioned metal 
layer, and thickness of an upper surface 
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side barrier layer is characterized by 
being thicker than the thickness of an 
inferior-surface-of-tongue side barrier 
layer. 

[0025] Even if it forms an insulator layer 
on an upper surface side barrier layer 
and hot heat treatment is carried out, 
while being able to prevent oxidization of 
a metal layer according to this 
composition, a shading film can prevent a 
bird clapper more thickly than required. 

(12) As the typical example, the thickness 
of the aforementioned metal layer is 
30nm to 50nm, the thickness of the 
aforementioned upper surface side 
barrier layer is 30nm to lOOnm, and, as 
for the thickness of an 

inferior siurface of-tongue side barrier 
layer, it is desirable that it is lOnm to 
20nm. 

(13) Moreover, the electro-optics 
equipment of this invention is applicable 
as electronic equipment. 

[0026] By considering as such electronic 
equipment, when using the powerful light 
source, it can consider as the electronic 
equipment which an optical leakage 
current cannot generate easily. 

(14) In the substrate for electro optics 
equipments which has the shading film 
with which the substrate for 

electro -op tics equipments of this 
invention was prepared on the insulating 
substrate, the aforementioned shading 
film is characterized by having the 
barrier layer which becomes with the 



metal or metallic compounds of a 
high-melting point of an anoxia system 
by which the laminating was carried out 
to one [ at least ] field of the metal layer 
which is the metal simple substance or 
metallic compounds of a high-melting 
point, and the aforementioned metal 
layer, 

[0027] According to this composition, 
after forming a shading film, even if high 
temperature processing is performed, by 
the barrier layer which becomes with the 
metal or metallic compounds of a 
high-melting point of the insulator layer 
of the Si02 grade containing an oxygen 
element, and the facing shading film, 
generating of the oxidization 
phenomenon of the metal layer of a 
shading film is suppressed, consequently 
the shading performance of a shading 
film can be secured. [ of an anoxia 
system ] 

(15) The manufactiure method of the 
substrate for electro optics equipments of 
this invention In the manufacture 
method of the substrate for electro op tics 
equipments of having the shading film 
prepared on the insulating substrate The 
process which forms the metal simple 
substance or metallic compounds of a 
high-melting point, and forms a metal 
layer on the aforementioned insulating 
substrate. It is characterized by having 
the process which forms the metal or 
metallic compounds of a high-melting 
point of an anoxia system, and forms a 
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barrier layer on the aforementioned 
metal layer, and the process which forms 
an insulating material and forms an 
insulator layer on the aforementioned 
barrier layer. 

[0028] According to this composition, 
after forming a shading film, even if high 
temperature processing is performed, 
generating of the oxidization 
phenomenon of the metal layer of a 
shading film can be suppressed by the 
barrier layer which becomes with the 
metal or metallic compounds of a 
high melting point of the insulator layer 
of the Si02 grade containing an oxygen 
element, and the facing shading film. [ of 
an anoxia system ] 
[0029] Moreover, the thickness of a 
shading film can make thickness thin as 
compared with the shading film using the 
conventional WSi. The prolongation of 
life of the membrane formation target 
used in case a shading film is formed by 
this according to the shading film of this 
invention, while being able to shorten the 
etching time in the membrane formation 
process of a shading film as compared 
with the conventional shading film, and 
reduction of capacity can be aimed at. 
(16) Moreover, before the manufacture 
method of the substrate for electro-optics 
equipments of this invention forms the 
aforementioned metal layer, it is 
characterized by having the process 
which forms the metal or metallic 
compounds of a high-melting point of an 



anoxia system, and forms a barrier layer 
on the aforementioned insulating 
substrate. 

[0030] Since according to this composition 
it can prevent that a metal layer oxidizes 
in a barrier layer even if hot heat 
treatment is carried out, the shading 
nature of metal layer original is 
maintainable. 

(17) Moreover, the process which forms 
the aforementioned insulator layer in the 
manufacture method of the substrate for 
electro-optics equipments of this 
invention is characterized by including 
the process which carries out 
500-degree-C or more heat treatment of 
1100 degrees C or less. 

[0031] According to this composition, a 
shading film can be made before high 
temperature processing (before element 
formation), without falling the shading 
nature of a shading film. 

(18) The shading film of this invention is 
characterized by having the barrier layer 
which becomes with the metal or metallic 
compounds of a high-melting point of an 
anoxia system by which the laminating 
was carried out to one [ at least ] field of 
the metal layer which is the metal simple 
substance or metallic compounds of a 
high melting point, and the 
aforementioned metal layer. 

[0032] According to this shading film, 
after forming a shading film, even if high 
temperature processing is performed, by 
the barrier layer which becomes with the 
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metal or metallic compounds of a 
high-melting point of the insulator layer 
of the Si02 grade containing an oxygen 
element, and the facing shading film, 
generating of the oxidization 
X)henomenon of the metal layer of a 
shading film is suppressed, consequently 
the shading performance of a shading 
film can he secured. [ of an anoxia 
system ] 

[0033] Moreover, the thickness of a 
shading film can make thickness thin as 
compared with the shading film using the 
conventional WSi. The prolongation of 
life of the membrane formation target 
used in case a shading film is formed by 
this according to the shading film of this 
invention, while being able to shorten the 
etching time in the membrane formation 
process of a shading film as compared 
with the conventional shading film, and 
reduction of capacity can be aimed at. 

(19) Moreover, the aforementioned 
barrier layer in the shading film of this 
invention has one sort in a nitride, a 
silicon compound, a tungsten compound, 
a tungsten, and silicon to a desirable bird 
clapper. 

(20) Moreover, it is desirable that they 
are the nitride of the aforementioned 
barrier layer in the shading film of this 
invention and SiN, TiN, WN, MoN, or 
ON. 

(21) Moreover, as for the silicon 
compound of the aforementioned barrier 
layer in the shading film of this invention, 



it is desirable that they are TiSi, WSi, 
MoSi, CoSi, or CrSi. 

(22) Moreover, as for the tungsten 
compound of the aforementioned barrier 
layer in the shading film of this invention, 
it is desirable that they are TiW or MoW. 
[0034] In the shading film of this 
invention, the material which forms the 
metal layer can suppress much more 
effectively generating of an oxidization 
phenomenon with the insulator layer 
which faces a shading film by making 
into the above-mentioned material the 
nitride of the aforementioned refractory 
metal which accomplishes the 
aforementioned barrier layer, the 
aforementioned silicon compound, and 
the aforementioned tungsten compound, 
respectively. The shading film which 
shading performance degradation cannot 
produce easily to thereby more high high 
temperature processing can be offered. 

(23) Moreover, as for the metal simple 
substance of the aforementioned metal 
layer in the shading film of this invention, 
it is desirable that they are Ti, W, Mo, Co, 
Cr, Hf, or Ru. 

(24) Moreover, as for the metallic 
compounds of the aforementioned metal 
layer in the shading film of this invention, 
it is desirable that they are TiN, TiW, or 
MoW. 

[0035] In the shading film of the 
invention in this application, it becomes 
the shading film which was further 
excellent in the shading performance by 
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making the aforementioned metal simple 
substance and the aforementioned 
metallic compounds into the 
above-mentioned material, respectively. 

(25) Moreover, it is desirable for the 
thickness of the aforementioned barrier 
layer in the shading film of this invention 
to be l-200nm. 

[0086] By considering as such a shading 
film, the shading performance 
degradation by high temperature 
processing can fully be prevented. If it is 
especially 150nm or less, a quality 
shading film with few amounts of 
curvatures to a substrate can be offered. 
In addition, in contest polysilicon of a non 
dope, curvature cannot generate even 
thickness 150nm or more easily. 

(26) Moreover, thickness of the 
aforementioned metal layer in the 
shading film of this invention is 
characterized by being 10-200nm. 
10037] According to this composition, the 
thin shading film of thickness can be 
offered. Especially in hquid crystal 
equipment, the level difference of the 
orientation film front face by the height of 
a shading film can be reduced, and the 
poor orientation of liquid crystal can be 
reduced. 

C27) Moreover, the aforementioned metal 
layer in the shading film of this invention 
is characterized by carrying out the 
laminating of the aforementioned barrier 
layer to the both sides. 
[0038] In the shading film of this 



invention, it is characterized by carrying 
out the laminating of the aforementioned 
barrier layer to both sides of the 
aforementioned metal layer. 
[0039] By considering as such a shading 
film, both sides side of a metal layer can 
be protected by the barrier layer, and the 
material which forms the metal layer can 
suppress a bird clapper much more 
effectively to an oxygen compound. 
Therefore, it can consider as the shading 
film which shading performance 
degradation by high temperature 
processing cannot produce much more 
easily. 

(28) Moreover, the aforementioned metal 
layer in the shading film of this invention 
is characterized by consisting of a metal 
layer of light reflex nature, and a metal 
layer of optical-absorption nature. 
[0040] By considering as such a shading 
film, a shading film with the function of 
light reflex nature and optical- absorption 
nature can be offered. 

(29) Moreover, as for the metal layer of 
the aforementioned optical-absorption 
nature in the shading film of this 
invention, it is desirable that it is a 
nitriding compound. 

(30) Moreover, to the both sides, the 
metal layer of the aforementioned 
shading nature in the shading film of this 
invention may carry out the laminating of 
the metal layer of the aforementioned 
optical-absorption nature, and may 
constitute it. 
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(31) Moreover, the shading film of this 
invention may be equipped with the 
protective layer which becomes with the 
metal or metallic compounds of a 
high-melting point which protects 
oxidization of the metal layer which is the 
metal simple substance or metallic 
compounds of a high-melting point, and 
the aforementioned metal layer by which 
the laminating was carried out to one [ at 
least] field of the aforementioned metal 
layer. 
[0041] 

[Embodiments of the Invention] The 
gestalt of operation of the 1 st of this 
invention is explained with reference to 
drawing 1 or drawing 3 below [the gestalt 
of the 1st operation], 

[0042] The gestalt of operation of the 1st 
of this invention is the example which 
applied the shading film of this invention 
to liquid crystal equipment as an example 
of the substrate for electro optics 
equipments equipped with the shading 
film and this shading film of this 
invention, and electro optics equipment. 
[0043] Drawing 1 is equal circuits, such 
as various elements in two or more pixels 
formed in the shape of [ which constitutes 
the image formation field (pixel section) 
of liquid crystal equipment ] a matrix, 
and wiring. Moreover, drawing 2 is the 
plan expanding and showing two or more 
pixel groups which the TFT array 
substrate in which the data line, the 
scanning line, the pixel electrode, the 



shading film, etc. were formed adjoins. 
Moreover, drawing 3 is the A- A' cross 
section of drawing 2 . In addition, in order 
to make each class and each part 
material into the size of the grade which 
can be recognized on a drawing, scales 
are made tx) have differed for each class 
or every each part material in drawing 3 . 
[0044] In drawing 1 , two or more pixels 
formed in the shape of [ which constitutes 
the image display field (pixel section) of 
the liquid crystal equipment by this 
operation gestalt ] a matrix consist of 
TFT (transistor element)30 for 
controlling pixel electrode 9a and pixel 
electrode 9a which were formed in the 
shape of a matrix, and data line 6a to 
which a picture signal is supplied is 
electrically connected to the source of 
TFT30 concerned. The picture signals Si, 
S2, --, Sn written in data line 6a may be 
supplied to line sequential, and you may 
make it supply them to this order for 
every group to two or more data line 6a 
which adjoin each other. Moreover, 
scanning-line 3a is electrically connected 
to the gate of TFT30, and it consists of 
predetermined timing so that the 
scanning signals Gl, G2, ■-, Gm may be 
impressed to scanning-line 3a in pulse 
line sequential at this order. It connects 
with the drain of TFT30 electrically and 
pixel electrode 9a writes in the picture 
signals Si, S2, Sn supplied from 
data line 6a by closing the switch only 
during a fixed period in TFT30 which is a 
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switching element to predett^rmined 
timing. 

[0045] The picture signals Si, S2, Sn of 
the predetermined level written in liquid 
crystal through pixel electrode 9a are 
held during a fixed period between the 
counterelectrodes (it mentions later) 
formed in the opposite substrate (it 
mentions later). When the orientation 
and order of molecular association change 
with the voltage levels impressed, liquid 
crystal modulates light and enables a 
gradation display. According to the 
voltage impressed when it was a 
normally white mode, the amount of 
transmitted lights of the incident light to 
a liquid crystal portion decreases,, if it is 
normally black mode, according to the 
impressed voltage, the amount of 
transmitted lights of the incident light to 
a liquid crystal portion will increase, and 
light with the contrast according to the 
picture signal will carry out outgoing 
radiation from liquid crystal equipment 
as a whole. Here, in order to prevent the 
held picture signal h^aking, a storage 
capacitance 70 is added to the liquid 
crystal capacity and i:>arallel which are 
formed between pixel electrode 9a and a 
counterelectrode. For example, as for the 
voltage of pixel electrode 9a, only the 
time when no less than 3 figures are 
longer than the time when voltage was 
impressed is held by the storage 
capacitance 70 at the data line. Thereby 
it is improved further and a maintenance 



property can realize the high liquid 
crystal equipment of a contrast ratio. 
With this operation gestalt, in order to 
form such a storage capacitance 70 
especially capacity line 3b formed into 
low resistance using the scanning line, 
this layer, or the conductive shading film 
is prepared like the after-mentioned. 
[0046] Next, based on drawing 2 , the 
planar structure in the pixel section 
(image display field) of a TFT array 
substrate is explained in detail. As shown 
in drawing 2 , two or more transparent 
pixel electrode 9a (the profile is shown by 
dotted line section 9a') is prepared in the 
pixel circles on the TFT array substrate 
of liquid crystal equipment in the shape 
of a matrix, and data line 6a, 
scanning-line 3a, and capacity line 3b are 
prepared in them respectively along the 
boundary of pixel electrode 9a in every 
direction. Data line 6a is electrically 
connected to the source field among 
semiconductor layer la of a 
single crystal- silicon layer through the 
contact hole 5, and pixel electrode 9a is 
electrically connected to the drain field 
among semiconductor layer la through 
the contact hole 8. Moreover, 
scanning-line 3a is arranged so that a 
channel field (field of the slash of drawing 
Nakamigi going down) may be countered 
among semiconductor layer la, and 
scanning-line 3a functions as a gate 
electrode. 

[0047] This line part tjo which capacity 



14 



JP2002-122857A 



line 3b is mostly extended in the shape of 
a straight line along with scanning-line 
3a (namely, the 1st field which saw 
superficially and was formed along with 
scanning-line 3a), data-line 6from part 
which intersects data line 6a a - meeting 
- a preceding paragraph side (inside of 
drawing, facing up) -- a protrusion •- it 
has a lobe (namely, the 2nd field which 
saw superficially and was installed along 
with data Une 6a) the bottom 
[0048] And two or more 1st shading films 
111 are formed in the field shown with 
the slash of the upward slant to the right 
in drawing. More specifically the 1st 
shading film 111 looks at TFT which 
includes the channel field of 
semiconductor layer la in the pixel 
section from a TFT array substrate side, 
respectively, and is prepared in the wrap 
position, furthermore, the latter-part side 
(namely, facing down in drawing) which 
adjoins this line part which counters this 
line part of capacity line 3b, and is 
extended in the shape of a straight line 
along with scanning- line 3a along with 
data line 6a from the part which 
intersects data line 6a - a protrusion it 
has a lobe the bottom The nose of cam of 
the downward lobe in each stage (pixel 
line) of the 1st shading film 111 is piled 
up in the bottom of data-line 6a with the 
nose of cam of the upward lobe of capacity 
line 3b in the next step. The contact hole 
13 which carries out electrical 
installation of the 1st shading film 111 



and the capacity line 3b mutually is 
formed in this overlapping part. That is, 
with this operation gestalt, the 1st 
shading film 111 is electrically connected 
to capacity line 3b of the fixed potential of 
the preceding paragraph or the latter 
part by the contact hole 13. 
[0049] In this operation gestalt, the 1st 
shading film 111 is formed in the seal 
field which applies the sealant for 
sticking, outside field (boundary region of 
the pixel section), i.e., counterelectrode 
substrate, of the pixel section which does 
not need not only pixel circles but 
shading, the terminal pad field in which 
the mounting terminal for connecting an 
I/O signal line was formed in the form 
which develops the same pattern 
two-dimensional. Since the 
concavo-convex state of the boundary 
region of pixel circles and the pixel 
section becomes almost the same in case 
flattening of the insulating body whorl 
formed on the 1st shading film 111 is 
ground and carried out by this, flattening 
can be carried out uniformly and a 
single-crystal-silicon layer can be stuck in 
the good state. 

[0050] Next, based on drawing 9 , the 
cross-section structure of pixel circles of 
liquid crystal equipment is explained. As 
shown in drawing 9 , this liquid crystal 
equipment is equipped with the TFT 
array substrate 10 which constitutes an 
example of a light-transmission nature 
substrate, and the transparent opposite 



15 



JP2002-122857A 



substrate 20 by which opposite 
arrangement is carried out at this. The 
TFT array substrate 10 consists of for 
example, a quartz substrate or hard glass, 
and the opposite substrate 20 consists of 
a glass substrate or a quartz substrate. 
Pixel electrode 9a is prepared in the TFT 
array substrate 10, and the orientation 
film 16 with which predetermined 
orientation processing of rubbing 
processing etc. was performed is formed 
in the bottom. Pixel electrode 9a consists 
of transparent conductivity films, such as 
for example, an ITO film (indium teens 
oxide film). Moreover, the orientation film 
16 consists of organic films, such as for 
example, a polyimide film. 
[0051] On the other hand, it crosses to the 
opposite substrate 20 all over the, the 
counterelectrode (common electrode) 21 is 
formed, and the orientation film 22 with 
which predetermined orientation 
processing of rubbing processing etc. was 
performed is formed in the bottom. A 
counterelectrode 21 consists of 
transparent conductivity films, such as 
for example, an ITO film. Moreover, the 
orientation film 22 consists of organic 
films, such as a polyimide film. 
[0052] As shown in drawing 9 , TFT30 for 
pixel switching which carries out 
switching control of each pixel electrode 
9a is formed in the position which adjoins 
each pixel electrode 9a at the TFT array 
substrate 10. 

[0053] Moreover, as shown in the opposite 



substrate 20 at drawing 9 , the 2nd 
shading film 23 is formed in fields other 
than the opening field of each pixel 
section. The 2nd shading film 23 is for 
preventing the incident light from the 
opposite substrate 20 side trespassing 
upon channel field la' of semiconductor 
layer la of TFT30 for pixel switching, or 
the LDD (Lightly Doped Drain) fields lb 
and Ic. Furthermore, the 2nd shading 
film 23 has functions, such as 
improvement in contrast, and color 
mixture prevention of color material. 
[0054] Thus, it is constituted, and 
between the TFT array substrates 10 and 
the opposite substrates 20 which have 
been arranged so that pixel electrode 9a 
and a counterelectrode 21 may meet, 
liquid crystal is enclosed with the space 
surrounded by the sealant 52, and the 
liquid crystal layer 50 is formed. The 
liquid crystal layer 50 is in the state 
where the electric field from pixel 
electrode 9a are not impressed, and takes 
a predetermined orientation state with 
the orientation films 16 and 22. The 
liquid crystal layer 50 consists of liquid 
crystal which mixed the pneumatic liquid 
crystal of a kind or some kinds. It is the 
adhesives which consist of a photoresist 
or thermosetting resin in order that a 
sealant 52 may stick two substrates 10 
and 20 around those, and spacers, such 
as glass fiber for making distance 
between both substrates into a 
predetermined value or a glass bead, are 
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mixed. 

[0055] As shown in drawing 3 , the 1st 
shading film 111 is formed in the position 
corresponding to each TFT30 for pixel 
switching of TFT array substrate 10 front 
face. The 1st shading film 111 consists of 
a metal layer Ml prepared on the TFT 
array substrate 10, and a barrier layer 
Bl prepared on the metal layer Ml. 
[0056] The barrier layer Bl becomes with 
the refractory metal or metallic 
compounds of an anoxia system without 
an oxygen element. This barrier layer Bl 
consists of one sort in a nitride, a sihcon 
compound, a tungsten compound, a 
tungsten, and silicon. 
[0057] As a nitride, SiN (silicon nitride), 
TiN (titanium nitride), WN (nitriding 
tungsten), MoN (nitriding molybdenum), 
CrN (nitriding chromium), etc. are used 
preferably. Moreover, as the 
aforementioned silicon compound, TiSi 
(titanium siHcide), WSi (tungst^en silicide), 
MoSi (molybdenum silicide), CoSi (cobalt 
silicide), CrSi (chromium silicide), etc. are 
used preferably. Moreover, as a tungsten 
compound, TiW (titanium tungsten), 
MoW (molybdenum tungsten), etc. are 
used preferably. Moreover, as the 
afore mentioned silicon, the silicon of a 
non dope is used preferably. 
[0058] As for the thickness of the barrier 
layer Bl, it is desirable that it is 1 to 
200nm, and it can stop a scattered 
reflection while it has a function as 
barrier by thin thickness, if it is 30-50nm. 



When thickness of the barrier layer Bl is 
set to less than 3nm, there is an 
inclination which cannot fully prevent 
shading performance degradation by 
oxidization of the metal layer by high 
temperature processing. On the other 
hand, when the barrier layer Bl is made 
into the thickness exceeding 150nm, it 
has the inclination for the amount of 
curvatures of the TFT array substrata 10 
to become large. 20()nm is sufficient 
unless the display grace of liquid crystal 
equipment is affectc^d. This barrier layer 
Bl is also a protective layer which 
protects oxidization for a metal layer. 
[0059] Moreover, the metal layer Ml is a 
metal simple substance or metallic 
compounds with shading nature, and if it 
becomes an oxygen compound according 
to a chemical reaction with the insulating 
layer of Si02, it will consist of either a 
metal simple substance with which 
degradation of shading nature is seen, or 
metallic compounds. 
[0060] As the aforementioned metal 
simple substance, Ti (titanium), W 
(tungsten), Mo (molybdenum), Co (cobalt), 
Cr (chromium), Hf (hafnium), Ru 
(ruthenium), etc. are used preferably. 
Moreover, as the aforementioned metallic 
compounds, TiN (titanium nitride), TiW 
(titanium tungsten), MoW (molybdenum 
tungsten), etc. are used preferably. 
[00(>l] As for the thickness of the metal 
layer Ml, it is desirable that it is 
10-200nm. Since there is a possibility 
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that a shading performance may become 
inadequate when thickness of the metal 
layer Ml is set to less than lOnm, it is not 
desirable. Since a possibility of the 
amount of curvatures of the TFT array 
substrate 10 becoming large, and 
reducing the quahty of liquid crystal 
equipment arises on the other hand when 
the metal layer Ml is made into the 
thickness exceeding 200nm, it is not 
desirable. 

[0062] Moreover, between the 1st shading 
film 111 and two or more TFT30 for pixel 
switching, the insulator layer (insulating 
body whorl) 12 is formed between the 1st 
layer. Between the 1st layer, an insulator 
layer 12 is formed in order to insulate 
electrically semiconductor layer la which 
constitutes TFT30 for pixel switching 
from the 1st shading film 111. 
Furthermore, between the 1st layer, the 
insulator layer 12 is formed all over the 
TFT array substrate 10, in order to cancel 
the level difference of 1st shading film 
111 pattern, it grinds a front face, and it 
has performed flattening processing. 
[0063] An insulator layer 12 consists of 
high insulation glass, such as NSG (non 
doped silicate glass), PSG (phosphorus 
silicate glass), BSG (boron silicate glass), 
and BPSG (boron phosphorus silicate 
glass), or a silicon-oxide film, a silicon 
nitride film, etc. between the 1st layer. 
An insulator layer 12 can also protect the 
situation where the 1st shading film 111 
pollutes the TFT30 grade for pixel 



switching, between the 1st layer. 
[0064] The storage capacitance 70 
consists of these operation gestalten by 
installing the gate insulator layer 2 from 
the position which counters scanning-line 
3a, using as a dielectric film, installing 
semiconductor film la, considering as the 
If of the 1st storage-capacitance 
electrodes, and using as the 2nd 
storage-capacitance electrode a part of 
capacity line 3b which counters these 
further. 

[0065] More, it is installed in the bottom 
of data-line 6a and scanning-line 3a, and 
into the capacity line 3b portion similarly 
extended along with data line 6a and 
scanning-line 3a. opposite arrangement 
is carried out through an insulator layer 
2, and let high concentration drain field 
le of semiconductor layer la be the If 
(semiconductor layer) of the 1st 
storage capacitance electrodes at the 
detail. Since especially the insulator 
layer 2 as a dielectric of a storage 
capacitance 70 is exactly the gate 
insulator layer 2 of TFT30 formed on a 
single crystal-silicon layer of high 
temperature oxidation, it can be made 
into the thin insulator layer of high 
pressure-proofing, and can constitute a 
storage capacitance 70 from small area as 
a mass storage capacitance comparatively. 
[0066] Furthermore, in the storage 
capacitance 70, the 1st shading film 111 
is constituted so that 
(storage-capacitance 70 reference on the 
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right-hand side of drawing 3 ) and a 
storage capacitance may be further given 
to the If of the 1st storage capacitance 
electrodes in the opposite side of capacity 
line 3b as the 2nd storage -capacitance 
electrode by carrying out opposite 
arrangement as the 3rd 
storage -capacitance electrode through an 
insulator layer 12 between the 1st layer 
so that drawing 2 and drawing 3 may 
show. That is, with this operation gestalt, 
the double storage capacitance structure 
where a storage capacitance is given to 
both sides on both sides of the If of the 
1st storage-capacitance electrodes is built, 
and a storage capacitance increases more. 
Therefore, the function with the liquid 
crystal equipment concerned to prevent 
the flicker and seizure in a display image 
improves. 

[0()G7] The storage capacitance of pixel 
electrode 9a can be increased these 
results, using effectively the space which 
separated from an opening field called 
the field (namely field in which capacity 
line 3b was formed) which the 
disclination of liquid crystal generates 
along with the field under dataTine 6a, 
and scanning-line 3a. 

[00(58] With this operation gestalt, the 1st 
shading film 111 (and capacity line 3b 
electrically connected to this) is 
electrically connected to the constant 
source of potential, and let the 1st 
shading film 111 and capacity line 3b be 
constant potentials. Therefore, potential 



change of the 1st shading film 111 does 
not have a bad influence on the 1st 
shading film 111 to TFT30 for pixel 
switx^hing by which opposite arrangement 
is carried out. Moreover, capacity line 3b 
may function good as the 2nd 
storage -capacitance electrode of a stx^rage 
capacitance 70. In this case, constant 
sources of potential, such as a negative 
supply supplied to the circumference 
circuits (for example, a scanning-line 
drive circuit, a data line drive circuit, 
etc.) for driving the liquid crystal 
equipment concerned as a constant 
source of potential and a positive supply, 
a grounding power supply, the constant 
source of potential supplied to a 
counterelectrode 21 are mentioned. Thus, 
if power supplies, such as a circumference 
circuit, are used, it is not necessary to 
prepare pottmtial wiring and the external 
input terminal of exclusive use, and the 
1st shading film 111 and capacity line 3b 
can be made into constant potential. 
[00G9] Moreover, as shown in drawing 2 
and drawing 3 , it consists of these 
operation gestalten so that the 1st 
shading film 111 may be electrically 
connected to the TFT array substrate 10 
through a contact hole 13 at capacity line 
3b of the preceding paragraph or the 
latter part in addition to forming the 1st 
shading film 111. therefore, every ■ the 
case where the 1st shading film 111 is 
electrically connected to the capacity line 
of the next step •- comparing •- the edge of 
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the opening field of the pixel section -- 
meeting clata line 6a - in piles -- the 
[ capacity line 3b and ] - there are few 
level differences to other fields of the field 
in which 1 shading film 111 is formed, 
and they end Thus, if there are few level 
differences along the edge of the opening 
field of the pixel section, since the 
disclination (poor orientation) of the 
liquid crystal caused according to the 
level difference concerned can be reduced, 
it becomes possible to extend the opening 
field of the pixel section. 
[0070] Moreover, the contact hole 13 is 
punctured by the lobe which projected 
from this line part to which the 1st 
shading film 111 is extended in the shape 
of a straight line as mentioned above. 
Here, as a puncturing part of a contact 
hole 13, it has become clear for the reason 
of stress being emitted from an edge that 
it is hard to produce a crack, so that it is 
close to an edge, therefore, the stress 
which which requires for the 1st shading 
film 111 into a manufac^ture process 
according to whether bring at the nose of 
cam of a lobe close, and a contact hole 13 
is punctured (responding to whether it 
brings at the nose of cam of until margin 
last minute close preferably) is eased, a 
crack can be prevented more effectively, 
and it becomes possible to raise the yield 
[0071] Moreover, capacity line 3b and 
scanning-line 3a consist of the same 
polysilicon contest film, consist of a 
high-temperature oxidation film with 



same dielectric film of a storage 
capacitance 70 and gate insulator layer 2 
of TFT30, and consist of semiconductor 
layer la with same If of the 1st 
storage capacitance electrodes, channel 
formation field la of TFT30 and Id of 
source fields, drain field le, etc. For this 
reason, the laminated structure formed 
on the TFT array substrate 10 can be 
simplified, further, in the manufacture 
method of liquid crystal equipment, 
capacity line 3b and scanning-line 3a can 
be simultaneously formed at the same 
thin film formation process, and the 
dielectric film and the gate insulator 
layer 2 of a storage capacitance 70 can be 
formed simultaneously, 
[0072] Furthermore, as shown in drawing 
2 , along with scanning hne 3a, the 
distraction of the 1st shading film 111 is 
carried out, respectively, and, moreover, it 
is divided in the shape of [ two or more ] 
stripes to the direction in alignment with 
data line 6a. For this reason, it compares 
with the case where the shading film of 
the shape of a grid formed in the 
surroundings of the opening field of each 
pixel section in one, for example is 
arranged, in the laminated structure of 
the liquid crystal equipment concerned 
which consists of the 1st shading film 111, 
scanning-line 3a and capacity line 3b, 
data line 6a, a layer insulation film, etc., 
the stress generated with heating cooling 
in the manufacture process resulting 
from the difference in the physical 
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properties of each film is markedly alike, 
and is eased For this reason, the 
generating prevention of a crack and the 
improvement in the yield in 1st shading 
film 111 grade are achieved. 
[0073] In addition, although a part for 
this line part of the shape of a straight 
line in the 1st shading film 111 is formed 
in drawing 2 so that it may put on a part 
for this line part of the shape of a straight 
line of capacity hne 3b mostly If it has 
piled up in capacity line 3b and which 
part so that the channel field of TFT30 
may be established in the 1st shading 
film 111 in the wrap position and it can 
form a contact hole 13, the shading 
function to TFT and the low 
resistance ized function to a capacity line 
can be demonstrated. Until may form the 
1st shading film 111 concerned in the gap 
field of the shape of straight side in 
alignment with the scanning line 
between scanning-line 3a and capacity 
line 3b which followed, for example, 
adjoined each other, and the position 
which laps with scanning-line 3a a little. 
[0074] Capacity line 3b and the 1st 
shading film 111 have positive and high 
reliability through the contact hole 13 
punctured by the insulator layer 12 
between the 1st layer, and although 
electrical installation is carried out, such 
a contact hole 13 may be punctured for 
every pixel, and may be punctured for 
every pixel group which consists of two or 
more pixels. 



[0075] When a contact hole 13 is 
punctured for every pixel, low 
resistance ization of capacity line 3b by 
the 1st shading film 111 can be promoted, 
and the degree of the redundant 
structure between both is raised further, 
on the other hand, when a contact hole 13 
is punctured for every pixel group which 
consists of two or more pixels (every [ for 
example, 1 2 pixels -- every [ or ] 3 pixels) 
Taking into consideration sheet 
resistance of capacity line 3b or the 1st 
shading film 111, drive frequency, the 
specification demanded Since evils, such 
as complication of the manufacturing 
process by puncturing the profits by the 
reduction in resistance and redundant 
structure of capacity line 3b by the 1st 
shading film 111 and many contact holes 
13 or aggravation of the liquid crystal 
equipment concerned, can be balanced 
moderately it is very advantageous on 
practice. 

[0076] Moreover, the contact hole 13 
prepared for such every pixel and every 
pixel group is seen from the opposite 
substrate 20 side, and is punctured under 
data line 6a. For this reason, the contact 
hole 13 has separated from the opening 
field of the pixel section, and while [ the 
1st layer ] neither TFT30 nor the If of the 
1st storage-capacitance electrodes is 
moreover formed, it can prevent 
aggravation of TFT30 by formation of a 
contact hole 13, other wiring, etc., aiming 
at a deployment of the pixel section, since 
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it is prepared in the portion of an 
insulator layer 12. 

[0077] In drawing 3 moreover. TFT30 for 
pixel switching It has LDD (Lightly 
Doped Drain) structure. Channel field la' 
of semiconductor layer la in which a 
channel is formed of the electric field 
from scanning-line 3a and this 
scanning-line 3a, The gate insulator layer 
2, data-line 6a which insulate 
scanning-line 3a and semiconductor layer 
la, It has Id of high concentration source 
fields of low concentration source iSeld 
(source side LDD field) lb of 
semiconductor layer la and low 
concentration drain field (drain side LDD 
field) Ic, and semiconductor layer la, and 
high concentration drain field le. 
[0078] One to which it corresponds of two 
or more pixel electrode 9a is connected to 
high concentration drain field le. The 
source fields lb and Id and the drain 
fields Ic and le are formed by doping the 
dopant the object for n types of 
predetermined concentration, or for p 
types to semiconductor layer la according 
to whether n type or a p type channel is 
formed. TFT of an n type channel has the 
advantage that a working speed is quick, 
and it is used in many cases as TFT30 for 
pixel switching which is the switching 
element of a pixel. Data line Ga consists 
of thin films of shading nat ure, such as 
alloy films, such as metal membrane 
metallurgy group silicide, such as 
aluminum. Moreover, on scanning-line 3a, 



the gate insulator layer 2, and the 
insulator layer 12 between the 1st layer 
while [ the 2nd layer ] the contact hole 8 
which leads to the contact hole 5 and high 
concentration drain field le which lead to 
Id of high concentration source fields was 
formed respectively, the insulator layer 4 
is formed. Data line 6a is electrically 
connected to Id of high concentration 
source fields through the contact hole 5 to 
this source field lb. Furthermore, 
between data line 6a and the 2nd layer, 
on the insulator layer 4, while [ the 3rd 
layer ] the contact hole 8 to high 
concentration drain field le was formed, 
the insulator layer 7 is formed. Pixel 
electrode 9a is electrically connected to 
high concentration drain field le through 
the contact hole 8 to this high 
concentration drain field le. The 
above-mentioned pixel electrode 9a is 
prepared in the upper surface of an 
insulator layer 7 between the 3rd layer 
constituted in this way. In addition, pixel 
electrode 9a and high concentration drain 
field le relay the same aluminum film as 
data- line 6a, and the same polysilicon 
contest film as scanning-line 3b, and you 
may make it connect them electrically. 
[0079] the offset structure which does not 
drive impurity ion into low concentration 
source field lb and low concentration 
drain field Ic although TFT30 for pixel 
switching has LDD structure as 
mentioned above preferably -• you may 
have -- gate electrode 3a - - a mask -- 
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carrying out - high concentration - 
impurity ion devoting oneself self - 
you may be self aryne type TFT which 
forms the high concentration source and 
a drain field conformably 
[0080] Moreover, although considered as 
the single- gate structure which has 
accepted and arranged the gate electrode 
(scanning-line 3a) of TFT30 for pixel 
switching between [one 1 source-drain 
field lb and le, you may arrange two or 
more gatt> electrodes among these. Under 
the present circumstances, to each gate 
electrode, the same signal is made \o be 
impressed. Thus, if double-gate **** 
constitutes TFT above the triple gate, it 
can prevent the leakage current of a 
channel and a source drain field joint, 
and can reduce the current at the time of 
OFF. If at least one of these gate 
electrodes is made into LDD structure or 
offset structure, the C)FF state current 
can be reduced further and the stable 
switching element can be obtained. 
[0081] Generally here 
single -crystal sihcon layers, such as 
channel field la' low concentration source 
field lb of semiconductor layer la, and 
low concentration drain field Ic Although 
a photocurrent will occur according to the 
])hoto-electric-translation effect which 
silicon has and the transistor 
characteristics of TFT30 for pixel 
switching will change if light carries out 
incidence With this operation gestalt, 
since data line 6a is formed from the 



metal thin film of shading nature, such as 
aluminum, so that scanning-line 3a may 
be covered from the bottom, the incidence 
of the incident light to channel field la' of 
semiconductor layer la and the LDD 
fields lb and Ic can be prevented 
effectively at least. Moreover, as 
mentioned above, to the TFT30 down side 
for pixel switching, since the 1st shading 
film 111 is formed, the incidence of the 
return light to channel field la' of 
semiconductor layer la and the LDD 
fields lb and Ic can be prevented 
effectively at least. In addition, the 
semiconductor material of TFT30 for 
switching has polycrystal structure or 
single crystal structure. When forming a 
single crystal semiconductor, after 
sticking with a single crystal substrate 
and a support substrate, the lamination 
method which thin* film izes a single 
crystal substrate side can be used. The 
structure in which such a thin film silicon 
single crystal was formed on the 
insulating layer is called SOI (Silicon On 
Insulator). Moreover, such a substrate is 
called lamination SOI. 
[0082] In addition, since capacity line 3b 
and the 1st shading film 111 which were 
prepared in the pixel of the preceding 
paragraph which adjoins each other, or 
the latter part are connected, capacity 
line 3b for supplying constant potential is 
needed with this operation gestalt, for the 
1st shading film 111 to the pixel of a 
bottom in the best stage. Then, it is good 
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to form the number of capacity line 3b in 
1 excess to the number of perpendicular 
pixels. 

[0083] Next, the manufacture process of 
liquid crystal equipment with the above 
composition is explained. 
[0084] First, the TFT array substrate 10 
which consists of a quartz substrate, hard 
glass, etc. is prepared, and the metal 
layer Ml and the barrier layer Bl are 
formed in order of a lower shell by the 
spatter all over the. Subsequently the 1st 
shading film 111 of a pattern as shown in 
drawing 2 is formed by forming the resist 
mask corresponding to the pattern 
(referring to drawing 2 ) of the 1 st 
shading film 111, and **********ing the 
metal layer Ml and the barrier layer Bl 
through this resist mask by the 
photolithography. Then, by the same 
method as usual etc., each class shown in 
drawing 3 is formed, and the TFT array 
substrate 10 is formed. 
[0085] Next, a concrete example explains. 
[0086] After forming the Ti film Ml as a 
metal layer on the TFT array substrate 
10 which is an insulating substrate of a 
quartz, the WSi film Bl is formed as a 
barrier layer, and the 1st shading film 
111 is formed. And the laminating of the 
insulator layer 12 between the 1st layer 
of NSG is carried out on the 1st shading 
film 111. 

[0087] Membranes are formed on the 1st 
shading film 111 at 500 degrees C or more, 
for example, about 680 degrees C. and the 



insulator layer between the 1st layer of 
NSG IS heat-treated and formed at the 
elevated temperature of 1100 degrees C 
or less, for example, about 1000 degrees C, 
for the after-backing bundle. In this 
process, since an oxygen element does not 
exist in the WSi film Bl which is the 
metallic compounds of the anoxia system 
of an opposite side while being combined 
with the oxygen element in the insulating 
substrate 10 of a quartz, as for the Ti film 
Ml, Ti can suppress generating of the 
oxidization phenomenon combined with 
an oxygen element. Therefore, it can 
prevent that the permeability of the Ti 
film Ml falls greatly. Temporarily, if the 
WSi film Bl is not formed on the Ti film 
Ml, an oxidization phenomenon will 
occur in the process which forms NSG. 
Since a chemical reaction becomes active 
rather than the case where this 
oxidization phenomenon carries out the 
laminating of the Ti film on the TFT 
array substrate 10 of a quartz, the 
permeability of the Ti film Ml wiU fall 
greatly. 

[0088] On the other hand, about the 
opposite substrata 20, a glass substrate 
etc. is prepared first, and after the 2nd 
shading film 23 carries out the spatter for 
example, of the metal chromium, it is 
formed through a photolithography 
process and an etching process. Then, by 
the same method as usual etx:., each class 
shown in drawing 3 is formed, and the 
opposite substrate 20 is formed. 
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[0089] Finally, the liquid crystal with 
which the TFT array substrate 10 and 
the opposite substrate 20 in which each 
class was formed as mentioned above are 
stuck by the sealant so that the 
orientation films 16 and 22 may meet, 
and they come to mix two or more kinds 
of pneumatic liquid crystals to the space 
between both substrates by vacuum 
suction etc. is attrac1i?d, and the liquid 
crystal layer 50 of predetermined 
thickness is formed. 
[0090] (The whole liquid crystal 
equipment composition) The whole liquid 
crystal equipment composition of this 
operation gestalt constituted as 
mentioned above is explained with 
reference to drawing 8 and drawing 9 , In 
addition, drawing 8 is the plan which 
looked at the TFT array substrate 10 
from the opposite substrate 20 side with 
each component formed on it, and 
drawing 9 is an H-H' cross section of 
drawing 7 shown including the opposite 
substrate 20. 

[0091] In drawing 8 , on the TFT array 
substrate 10, the sealant 52 is formed 
along the edge of the opposite substrate 
20, and the 3rd shading film 53 as 
circumference abandonment which 
consists of material which is the same as 
the 2nd shading film 23, or is different is 
formed in parallel to the inside. The 
data-line drive circuit 101 and the 
mounting terminal 102 are formed in the 
field of the outside of a sealant 52 along 



with one side of the TFT array substrate 
10, and the scanning-line drive circuit 
104 is established in it along with two 
sides which adjoin this one side. When 
the scanning signal delay supplied to 
scanning-line 3a does not become a 
problem, the scanning-line drive circuit 

104 cannot be overemphasized by the 
thing only with sufficient one side. 
[0092] Moreover, you may arrange the 
data-line drive circuit 101 on both sides 
along the side of a screen-display field. 
For example, data line 6a of an odd 
number train supplies a picture signal 
from the data line drive circuit arranged 
along one side of a screen-display field, 
and you may make it the data line of an 
even number train supj)ly a picture 
signal from the data line drive circuit 
arranged along the side of the opposite 
side of the aforementioned screen-display 
field. Thus, if it is made to drive data-line 
6a in the shape of a ctenidium, since the 
occupancy area of a data line drive circuit 
is extensible, it becomes possible to 
constitute a complicated circuit. 

[0093] Furthermore, two or more wiring 

105 for connecting between the 
scanning-line drive circuits 104 
established in the both sides of a 
screen-display field is formed in one side 
in which the TFT array substrata 10 
remains, further, it may hide in the 
bottom of the 3rd shading film 53 as 
circumference abandonment, and a 
precharge circuit may be prepared. 
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Moreover, in at lea8t one place of the 
corner section of the opposite suhstrate 
20, the flow material 106 for taking an 
electric flow between the TFT array 
substrate 10 and the opposite substrate 
20 is formed. And as shown in drawing 9 , 
the opposite substrate 20 with the almost 
same profile as the sealant 52 shown in 
drawing 8 has fixed to the TFT array 
substrate 10 by the sealant 52 concerned. 
[0094] On the TFT array substrate 10 of 
the liquid crystal equipment of a more 
than, you may form the inspection circuit 
for inspecting the quality of the liquid 
crystal equipment concerned at the 
manufacture middle or the time of 
shipment, a defect, etc. further. Moreover, 
you may make it connect with LSI for a 
drive mounted on TAB (tape automated 
bonding substrate) instt^ad of forming the 
data-line drive circuit 101 and the 
scanning-line drive circuit 104 on the 
TFT array substrate 10 electrically and 
mechanically through the anisotroi)y 
electric conduction film prepared in the 
boundary region of the TFT array 
substrate 10. Moreover, according to the 
exception of modes of operation, such as 
TN (Twisted Nematic) mode, STN (super 
TN) mode, and D-STN (dual scan-STN) 
mode, and the normally white mode / 
normally black mode, a polarization film, 
a phase contrast film, a polarization 
means, ete. are respectively arranged in a 
predetermined direction at the side in 
which the outgoing radiation light of the 



side in which the incident light of the 
opposite substrate 20 carries out 
incidence, and the TFT array substrate 
10 carries out outgoing radiation. 
[0095] When the liquid crystal equipment 
explained above is applied to for example, 
an electrochromatic display projector 
(projected type display), the liquid crystal 
equipment of three sheets will be 
respectively used as a light valve for RGB, 
and incidence of the light of each color 
respectively decomposed through the 
dichroic mirror for RGB color separation 
will be respectively carried out to each 
panel as an incident light. Therefore, as 
the above-mentioned operation gestalt 
showed in that case, the light filter is not 
prepared in the opposite substrate 20. 
However, you may form the hght filter of 
RGB in the predetermined field which 
counters pixel electrode 9a in which the 
2nd shading film 23 is not formed on the 
opposite substrate 20 with the protective 
coat. If it does in this way, the liquid 
crystal equipment of the 
above-mentioned operation gestalt is 
applicable to electrochromatic display 
equipments, such as direct viewing types 
other than a liquid crystal projector, and 
reflected type electrochromatic display 
television. Furthermore, you may form a 
micro lens so that it may correspond 1 
pixel on [ one ] the opposite substrate 20. 
If it does in this way bright liquid crystal 
equipment is realizable by improving the 
condensing efficiency of an incident light. 
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You may form the die clo IKKU filter 
which makes a RGB color using 
interference of light by depositing the 
interference layer to which the refractive 
index of many layers is different on the 
opposite substrate 20 further again. 
According to this opposite substrate with 
a die clo IKKU filter, brighter 
electrochromatic display equipment is 
realizable. 

[0096] Although I the hquid crystal 
equipment in the operation gestalt 
explained above ] incidence of the 
incident light is carried out from the 
opposite substrate 20 side as usual, since 
the 1st shading film 111 is formed in the 
TFT array substrate 10, incidence of the 
incident light is carried out from the TFT 
array substrate 10 side, and it may be 
made to carry out outgoing radiation 
from the opposite substrate 20 side. That 
is, even if it attaches liquid crystal 
equipment in a liquid crystal projector in 
this way, it is possible to be able to 
prevent light carrying out incidence to 
channel field la' of semiconductor layer 
la and the LDD fields lb and Ic, and to 
display a high -definition picture on them. 
Here, in order to prevent the reflection by 
t he side of the rear face of the TFT array 
substrate 10 conventionally, a 
polarization means by which AR 
(Anti-reflection) coat was carried out for 
acid resisting needs to be arranged 
separately, and AR film needed to be 
stuck. However, with the 



above-mentioned operation gestalt, since 
[ of the front face of the TFT array 
substrate 10, and semiconductor layer 
la ] the 1st shading film 111 is formed at 
least between channel field la' and the 
LDD fields lb and Ic, such a polarization 
means and AR film by which AR coat was 
carried out are used, or the need of using 
the substrate which carried out AR 
processing of TFT array substrate 10 
itself is lost. Therefore, according to the 
above-mentioned operation gestalt, 
material cost can be cut down, and a 
contaminant, a blemish, etc. do not drop 
the yield at the time of attachment of a 
polarization means, and it is very 
advantageous. Moreover, since 
lightfastness is excellent, even if it uses 
the bright light source, or it carries out 
polarization conversion by the 
polarization beam splitter and it raises 
efficiency for light utilization, 
quality of image degradation of the cross 
talk by light etc. is not produced. 
[0097] Moreover, since such liquid crystal 
equipment is equipped with the 1st 
shading film 111 which has the barrier 
layer Bl and the metal layer Ml, it is 
hard to generate the optical leakage 
current by the shading performance of 
the 1st shading film 111 being inadequate, 
and can consider as the liquid crystal 
equipment which can be used suitable for 
the electronic equipment which has the 
powerful light source. 

[0098] Namely, since the 1st shading film 



27 



JP2002-122857A 



111 has the barrier layer Bl in the TFT30 
side for pixel switching After forming the 
1st shading fdm 111, even if it performs 
high temperature processing, such as 
formation of an insulator layer 12, and 
annealing processing at the time of 
forming TFT30 for pixel switching, 
between the 1st layer In the barrier layer 
Bl which an oxygen element does not 
contain, the front face by the side of the 
barrier layer Bl of the metal layer Ml 
The material which it is suppressed that 
the oxidization phenomenon of the metal 
layer Ml and the insulator layer 12 
between the 1st layer occurs, and forms 
the metal layer Ml can prevent the 
shading performance degradation 
resulting from a bird clapper to an oxygen 
compound, and can secure the shading 
performance of the 1st shading film 111 
to it. 

[0099] The 1st shading film 111 which a 
shading performance is high, for example, 
has by this the shading performance 
which formed the metal layer Ml and 
was excellent in material, such as Ti, is 
obtained. 

[0100] Moreover, since it is hard to 
produce the shading performance 
degradation by high temperature 
processing and it has the outstanding 
shading performance, the 1st shading 
film 111 can make thickness thin as 
compared with the conventional shading 
film. The prolongation of life of the 
membrane formation target used in case 



the 1st shading film 111 is formed by this, 
while being able to shorten the etching 
time in the membrane formation process 
of the 1st shading film 111 as compared 
with the conventional shading film, and 
reduction of capacity can be aimed at. 
[0101] In the 1st shading film 111, the 
nitride of the refractory metal which is 
the material which forms the barrier 
layer Bl, a silicon compound, a tungsten 
compound, and silicon by considering as a 
desirable material mentioned above, 
respectively The material which forms 
the metal layer Ml serves as the barrier 
layer Bl which can suppress a bird 
clapper much more effectively to an 
oxygen compound, and it can consider as 
the 1st shading film 111 which shading 
performance degradation by high 
temperature processing cannot produce 
much more easily. 

[0102] Moreover, it can consider as the 
1st shading film 111 which was further 
excellent in the shading performance by 
considering as a desirable material which 
mentioned above the metal simple 
substance or metallic compounds which is 
the material which forms the metal layer 
Ml, respectively. 

[0103] The material which forms the 
barrier layer Bl especially WSi, MoSi, 
TiSi, The material which carries out to 
(])oSi or CrSi and forms the metal layer 
Ml When it carries out to Ti, Mo, or W, in 
order that the material which forms a 
barrier layer may work as a donor who 
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emits Si and the material which forms 
the metal layer Ml may work as an 
acceptor which accepts Si, Since the 
stress resulting from the difference in the 
physical properties of the barrier layer 
Bl and the metal layer Ml is eased and 
the relation between the barrier layer Bl 
and the metal layer Ml is stabilized The 
material which forms the metal layer Ml 
can suppress a bird clapper much more 
effectively to an oxygen compound, and it 
can consider as the 1st shading film 111 
which shading performance degradation 
by high temperature processing cannot 
produce much more easily. 
[0104] Moreover, since the relation 
between the barrier layer Bl and the 
metal layer Ml is stabilized, it is hard to 
generate the crack by heating cooling in a 
manufacture process on the 1st shading 
film 1 11, and improvement in the yield 
can be aimed at on it. 
[0105] Furthermore, by setting thickness 
of the barrier layer Bl to l-200nm, while 
t he amount of curvatures of the TFT 
array substrate 10 will become 
comparatively few, the shading 
performance degradation by high 
temperature processing can fully be 
I)revented. Therefore, it can consider as 
the further excellent 1st shading film 111. 
10106] By setting thickness of the metal 
layer Ml to 10-200nm, while the amount 
of curvatures of the TFT array substrate 
10 will become few, it becomes the thing 
equipped with sufficient shading 



performance, and can consider as the 
further excellent 1st shading film 111 
further again. 

[0107] The form of operation of the 2nd of 
this invention is explained with reference 
to drawing 4 below [the form of the 2nd 
operation]. 

[0108] The 1st shading film 112 shown in 
drawing 4 by which a different place from 
the form of the 1st operation which this 
operation form mentioned above was 
replaced with the 1st shading film 111 
with which the liquid crystal equipment 
shown in drawing 3 is equipped, barrier 
layer B-2 was prepared in the TFT array 
substrate 10 side, and the metal layer Ml 
was formed on barrier layer B-2 is just 
going to have. 

[0109] Since it is only the 1st shading 
film, the place where this operation form 
differs from the form of the 1st operation 
as mentioned above illustrates only a 
TFT array substrate and the 1st shading 
film to drawing 4 , and omits them about 
the same portions of other as the form of 
the 1st operation to it. 
[Olio] In drawing 4 , the sign 10 shows 
the TFT array substrate 10. On this TFT 
array substrate 10, the 1st shading layer 
112 which consists of a metal layer M2 
prepared on barrier layer B-2 and barrier 
layer B-2 is formed. 
[Olll] You may make barrier layer B-2 
and the metal layer M2 of this 1st 
shading film 112 form by the same 
material and same thickness as the 
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barrier layer Bl and the metal layer Ml 
of the 1st shading film 111 which was 
mentioned above and which was shown in 
the gestalt of the 1st operation. 
[0112] In order to manufacture such 
liquid crystal equipment, the TFT array 
substrate 10 which consists of a quartz 
substrate, hard glass, etc. is prepared 
first, and barrier layer B-2 and the metal 
layer M2 are formed in order of a lower 
shell by the spatter and CVD all over the. 
Then, the TFT array substrate 10 is 
formed by the same method as the gestalt 
of the 1st operation etc. Furthermore, by 
the same method as the gestalt of the 1st 
operation etc., the opposite substrate 20 
is formed, and it is stuck with the TFT 
array substrate 10, and considers as 
liquid crystal equipment. 
[0113] The 1st shading film 112 with 
which this liquid crystal equipment is 
equipped Even if it performs high 
temperature processing after forming the 
1st shading film 112 since it has barrier 
layer B-2 Since barrier layer B-2 
suppresses that the front face by the side 
of barrier layer B-210 of the metal layer 
M2, i.e., a TFT array substrate, becomes 
an oxygen compound The material which 
forms the metal layer M2 can prevent the 
shading performance degradation 
resulting from a bird clapper to an oxygen 
compound, and can secure the shading 
performance of the 1st shading film 112 
to it. Therefore, although it has the 
shading performance excellent in the 



metal layer M2, it becomes possible to 
use the material from which it had 
become a problem that shading 
performance degradation arises by high 
tomperature processing, and the metal 
layer M2 can be formed by the material 
excellent in the shading performance. For 
this reason, it becomes the 1st shading 
film 112 which has the outstanding 
shading performance. 
[0114] Moreover, when silicon is used as 
barrier layer B-2, contest polysilicon of a 
non dope and contest the doped 
polysilicon may be used. If it is contest 
polysilicon of a non dope, it will be hard to 
produce generating of exfoliation of 
barrier layer B-2. Therefore, you may 
make it thicker than 200nm. In doped 
contest polysilicon, even if thickness is 
Inm, it can prevent the shading 
performance degradation by oxidization 
of a metal layer. 

[0115] Moreover, since it has the 1st 
shading film 112 which has barrier layer 
B-2 and the metal layer M2, it is hard to 
generate the optical leakage current by 
the shading performance of the 1st 
shading film 112 being inadequate, and 
let the liquid crystal equipment of this 
operation gestalt be liquid crystal 
equipment which can be used suitable for 
the electronic equipment which has the 
powerful light source. 
[0116] The gestalt of operation of the 3rd 
of this invention is explained with 
reference to drawing 5 below [the gestalt 
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of the 3rd operation]. 
[0117] A different place from the gestalt 
of the 1st operation which this operation 
gestalt mentioned above is replaced with 
the 1st shading film 111 with which the 
liquid crystal equipment shown in 
drawmg 3 is equipped, and the 1st 
shading film 113 shown in drawling 5 by 
which the metal layer M3 is formed 
among the two-layer barrier layers B3 
and B4 is just going to have. As 
mentioned above, since it is only the 1st 
shading film, a different place from the 
gestalt of the 1st operation also in this 
operation gestalt illustrates only a TFT 
array substrate and the 1st shading film 
tjo drawing 5 , and omits them about the 
same portions of other as the gestalt of 
the 1st operation to it. 
[0118] In drawing 5 , the sign 10 shows 
the TFT array substrate 10. On this TFT 
array substrate 10, the 1st shading layer 
113 which consists of the barrier layer B4, 
a metal layer M3 prei)ared on the barrier 
layer B4, and a barrier layer B3 prepared 
on the metal layer M3 is formed. 
[0119] As for the barrier layers B3 and B4 
of this 1st shading film 113, it is desirable 
to be formed with the same material as 
the barrier layer Bl of the 1st shading 
film 111 which was mentioned above and 
which was shown in the gestalt of the 1st 
operation. Moreover, you may make the 
barrier layers B3 and B4 form by the 
same thickness as the barrier layer Bl of 
the 1st shading film 111 which was 



respectively mentioned above and which 
was shown in the gestalt of the 1st 
operation. 

[0120] Moreover, you may make the 
metal layer M3 of this 1st shading film 
113 form by the same material and same 
thickness as the metal layer Ml of the 1st 
shading film 111 which was mentioned 
above and which was shown in the 
gestalt of the 1st operation. 
[0121] In order to manufacture such 
liquid crystal equipment, the TFT array 
substrate 10 which consists of a quartz 
substrate, hard glass, etc. is prepared 
first, and the barrier layer B4, the metal 
layer M3, and the barrier layer B3 are 
formed in order of a lower shell by the 
spatter all over the. Then, the TFT array 
substrate 10 is formed by the same 
method as the gestalt of the 1st operation 
etc. Furthermore, by the same method as 
the gestalt of the 1st operation etc., the 
opposite substrate 20 is formed, and it is 
stuck with the TFT array substrate 10, 
and considers as liquid crystal equipment. 
[0122] In the 1st shading film 113 with 
which this liquid crystal equipment is 
equipped Since the metal layer M3 is in 
the state where it was inserted among 
the two layer barrier layers B3 and B4 
After forming the 1st shading film 113, 
even if it performs high temperature 
processing, since the barrier layers B3 
and B4 suppress that the TFT array 
substrate 10 side of the metal layer M3, 
and the TFT array substrate 10 and the 
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front face of the both sides of an opposite 
side become an oxygen compound The 
material which forms the metal layer M3 
can prevent much more effectively the 
shading performance degradation 
resulting from a bird clapper to an oxygen 
compound, and can secure the shading 
performance of the 1st shading film 113 
to it. Therefore, although it has the 
shading performance excellent in the 
metal layer MB, it becomes possible to 
use the material from which it had 
become a problem that shading 
performance degradation arises by high 
tx^mperature processing, and the metal 
layer M3 can be formed by the material 
excellent in the shading performance. For 
this reason, it becomes the 1st shading 
film 113 which has the outstanding 
shading performance. 
[0123] Next, the case of the Ti film M3 
and the 1st shading film 113 which used 
the WSi films B3 and B4 as an 
up and down barrier layer is explained as 
a metal layer as a concrete example. 
[0124] In order to make shading nature 
high, it improves by forming the WSi 
films B3 and B4 in the upper and lower 
sides of the Ti film M3, However, since 
thickness increases as a shading film, if 
the laminating of the wiring of TFT30 for 
pixel switching, data line 6a, etc. is 
carried out, a level difference will arise on 
the front face of the orientation film 16, 
and it will lead to deterioration of display 
grace. 



[0125] Then, it is desirable to set 
thickness of the Ti film M3 to 30nm • 
50nm, and to set lOnm - 20nm and the 
upper WSi film B3 to 30nm - lOOnm for 
the WSi film B4 by the side of the bottom 
10, i.e., a TFT array substrate. Since the 
lower WSi film B4 was set to lOnm - 
20nm, even if it compares with what used 
the WSi film of 200nm of thickness as the 
independent shading film, there is 
optical-absorption nature, and shading 
nature improves. Moreover, although its 
shading nature improves so that the 
upper WSi film B3 is thick, even 50nm - 
lOOnm thickness can secure shading 
nature. Moreover, since light with a 
wavelength field about 400nm or less can 
be shaded certainly according to such a 
1st shading film 113, degradation of the 
liquid crystal by the blue wavelength 
component can be reduced. 
[0126] Moreover, since it has the 1st 
shading film 113, it is much more hard to 
generate the optical leakage current by 
the shading performance of the 1st 
shading film 113 being inadequate, and it 
can use the liquid crystal equipment of 
this operation form as the liquid crystal 
equipment which can be used suitable for 
the electronic equipment which has the 
more powerful light source. 
[0127] The gestalt of operation of the 4th 
of this invention is explained with 
reference to drawing 6 below [the gestalt 
of the 4th operation]. 
[0128] As shown in drawing 6 , be just 
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going tjo let the metal layer M3 of the 1st 
shading film 113 with which the Uquid 
crystal equipment shown in drawing 5 is 
equipped be a three -tiered structure a 
different place from the gestalt of the 3rd 
operation which this operation gestalt 
mentioned above. 
[0129] Since the place where this 
operation gestalt differs from the gestalt 
of the 3rd operation as mentioned above 
is only the 1st shading film, to drawing G , 
only a TFT array substrate and the 1st 
shading film are illustrated, and it omits 
about the same portions of other as the 
gestalt of the 1st operation like the 
gestalt of the 3rd operation shown in 
drawing 5 to it. 

[0130] In drawing 6 , the sign 10 shows 
the TFT array substrate 10. On this TFT 
array substrate 10, the 1st shading layer 
115 in which the barrier layer B4, the 
metal layer M6, the metal layer M5, the 
metal layer M4, and the barrier layer B3 
were formed in order of the lower shell is 
formed. 

[0131] The metal layers M5 and M6 
become with a metal simple substance or 
metallic compounds with the same light 
reflex nature as the metal layer of the 1st 
operation gestalt. The metal layers M4 
and M6 whose metal layers M5 are 
pinched become with metallic compounds, 
such as TiN of optical-absorption nature. 
[0132] As for the sum total of the 
thickness of the metal layers M4, M5, and 
M6 of this 1st shading film 115, it is 



desirable to be formed by the same 
thickness as the metal layer Ml of the 1st 
shading film 111 which was mentioned 
above and which was shown in the 
gestalt of the 1st operation. 
[0133] IMoreover, you may make the 
barrier layers B3 and B4 of this 1st 
shading film 115 form by the same 
material and same thickness as the 
barrier layers B3 and B4 of the 1st 
shading film 113 which was mentioned 
above and which was shown in the 
gestalt of the 3rd operation. 
[0134] furthermore, as a material which 
forms the metal layers M4 and M6 among 
the metal layers M4, M5, and M6 which 
use WSi, MoSi, TiSi, or CoSi and consist 
of t hree layers as a material which forms 
the barrier layers B3 and B4 It is more 
desirable to use the nitride of the 
material which used Ti, Mo, or W and 
was used for the metal layer M5 located 
in the center as a material which forms 
the metal layer M5 located in the center 
of a metal layer, and a silicon compound. 
Thereby in membranous formation, the 
metal layers M4 and M6 can prevent 
breakage by contraction by the 
mechanical reaction called a crack etc., or 
extension. The effect that the same of the 
metal layer M5 is said of W is acquired. 
[0135] In order to manufacture such 
liquid crystal equipment, the TFT array 
substrate 10 which consists of a quartz 
substrate, hard glass, etc. is prepared 
first, and the barrier layer B4, the metal 
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layer M6 of light reflex nature, the met^l 
layer M5 of light reflex nature, the metal 
layer M4 of optical-absorption nature, 
and the barrier layer B3 are formed in 
order of a lower shell by the spatter and 
CVD all over the. Then, the TFT array 
substrate 10 is formed by the same 
method as the gestalt of the 1st operation 
etc. Furthermore, by the same method as 
the gestalt of the 1st operation etc., the 
opposite substrate 20 is formed, and it is 
stuck with the TFT array substrate 10, 
and considers as liquid crystal equipment. 
[0136] In the 1st shading film 113 with 
which this liquid crystal equipment is 
equipped, when high temperature 
processing is performed after forming the 
1st shading film 113 since the metal 
layers M4, M5, and M6 are in the state 
where it was inserted among the 
two-layer barrier layers B3 and B4, the 
shading performance of the 1st shading 
film 113 can be secured like the gestalt of 
the 3rd operation. Therefore, it becomes 
the 1st shading film 115 which has the 
outstanding shading performance. 
[0137] Furthermore, since the metal 
layer forms the TFT side for i)ixel 
switching in the metal layer M4 of 
optical-absorption nature, the light which 
carried out incidence to the metal layer 
M4 is absorbed, and is not reflected in 
TFT for pixel switching. Moreover, vSince 
the metal layer forms the TFT array 
substrate 10 side in the metal layer M6 of 
light reflex nature, it can reflect the light 



by which incidence is carried out from the 
TFT array substrate 10 side. Thus, it can 
consider as the 1st shading film 115 
which stops the amount of optical leaks of 
TFT more. 

[0138] Moreover, since the relation 
between the barrier layers 83 and B4 and 
the metal layers M4, M5, and M6 is 
stabilized, it is hard to generate the crack 
by heating cooling in a manufacture 
process on the 1st shading film 115, and 
improvement in the yield can be aimed at 
on it. 

[0139] furthermore, as a material which 
forms the metal layer M5 located in the 
center among the metal layers M4, M5, 
and M6 which use WSi, MoSi, TiSi, or 
CoSi and consist of three layers as a 
material which forms the barrier layers 
B3 and B4 As a material which uses Ti, 
Mo, or W and forms the barrier layer B3 
and the metal layers M6 and M4 located 
in B4 side Since the stress by the 
difference in the physical properties of 
each class will become still fewer and the 
relation of each class is further stabilized 
when the nitride of the material used for 
the metal layer M5 located in the center 
is used, the effect by making a metal 
layer into a three-tiered structure can be 
heightened further. 
[0140] Moreover, since it has the 1st 
shading film 115, it is much more hard to 
generate the optical leakage current by 
the shading performance of the 1st 
shading film 115 being inadequate, and it 
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can use the liquid crystal equipment of 
this operation gestalt as the liquid crystal 
equipment which can be used suitable for 
the electronic equipment which has the 
more powerful light source. 
[0141] In addition, it is not necessary to 
form the metal layer M6. Moreover, when 
forming the shading film which becomes 
in a two layer metal layer on TFT for 
pixel switching, it is good to form the 
metal layer by the side of TFT in the 
metal layer of optical-absorption nature. 
[0142] The gestalt of operation of the 5th 
of this invention is explained with 
reference to drawing 7 below [the gestalt 
of the 5th operation]. 
[0143] A different place from the gestalt 
of the 3rd operation which this operation 
gestalt mentioned above As it replaces 
with the 1st shading film 113 with which 
the liquid crystal equipment shown in 
drawing 5 is equipped and is shown in 
drawing 7 Barrier layer B5 prepared in 
the opposite side (it sets to drawing 7 and 
is the bottom) the TFT array substrate 10 
side of the metal layer M3 The side of the 
barrier layer B4 and the side of the metal 
layer M3 which were prepared in the TFT 
array substrate 10 side (it sets to drawing 
7 and is the bottom) of the metal layer M3 
are worn, and the 1st shading film 114 
currently formed by extending on the 
TFT array substrate 10 is just going to 
have. 

[0144] Since the place where this 
operation gestalt differs from the gestalt 



of the 3rd operation as mentioned above 
is only the 1st shading film, to drawing 7 , 
only a TFT array substrate and the 1st 
shading film are illustrated, and it omits 
about the same portions of other as the 
gestalt of the 1st operation like the 
gestalt of the 3rd operation shown in 
drawing 5 to it. 

[0145] In drawing 7 , the sign 10 shows 
the TFT array substrate 10. On this TFT 
array substrate 10, the barrier layer B4 
side and the metal layer M3 side are 
worn the barrier layer B4, metal layer 
[ which was prepared on the barrier layer 
B4 ] M3, and metal layer M3 top, and the 
1st shading layer 114 which consists of 
barrier layer B5 currently formed by 
extending on the TFT array substrate 10 
is formed. 

[0146] You may make the barrier layer 
B4, B5, and the metal layer M3 of this 1st 
shading film 114 form by the same 
material and same thickness as the 
barrier layers B3 and B4 and the metal 
layer M3 of the 1st shading film 113 
which was mentioned above and which 
was shown in the gestalt of the 3rd 
operation. 

[0147] In order to manufacture such 
liquid crystal equipment, the TFT array 
substrate 10 which consists of a quartz 
substrate, hard glass, etc. is prepared 
first, and the barrier layer B4 and the 
metal layer M3 are formed in order of a 
lower shell by the spatter all over the. 
Subsequently, by the photolithography, 
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the resist mask corresponding to the 
pattern of the 1st shading film 114 is 
formed, and the metal layer M3 and the 
barrier layer B4 are **********ed 
through this resist mask. And by carrying 
out a spatter, the metal layer M3 side and 
the barrier layer B4 side are worn the 
metal layer M3 top, and barrier layer B5 
which extends on the TFT array 
substrate 10 is formed so that the film 
which consists of the metal layer M3 and 
the barrier layer B4 which were formed 
by doing in this way may be covered. 
Then, the 1st shading film 114 which 
showed the excessive portion to drawing 
7 by **********ing by the 
photolithography among the portions 
which extend on the TFT array substrate 
10 of barrier layer B5 is formed. Then, 
the TFT array substrate 10 is formed by 
the same method as the gestaltof the 1st 
operation etc. Furthermore, by the same 
method as the gestalt of the 1st operation 
etc., the opposite substrate 20 is formed, 
and it is stuck with the TFT array 
substrate 10, and considers as liquid 
crystal equipment. 

[0148] In the 1st shading film 114 with 
which this liquid crystal equipment is 
equipped, when high temperature 
processing is performed after forming the 
1st shading film 114 since the metal layer 
M3 is in the two-layer barrier layer B4 
and the state where it was inserted 
bet ween B5, the shading performance of 
the 1st shading film 114 can be secured 



like the gestalt of the 3rd operation. 
[0149] Furthermore, since barrier layer 
B5 IS wearing the barrier layer B4 side 
and the metal layer M3 side the metal 
layer M3 top and is extended and formed 
on the TFT array substrate 10 Since 
barrier layer B5 suppresses that the side 
of the metal layer M3 becomes an oxygen 
compound when high temperature 
processing is performed after forming the 
1st shading film 114, the shading 
performance degradation to which the 
material which forms the metal layer M3 
originates in an oxygen compound at a 
bird clapper can be prevented much more 
effectively. Therefore, it becomes the 1st 
shading film 114 which has the 
outstanding shading performance. 
[0150] Moreover, since it has the 1st 
shading film 114, it is much more hard to 
generate the optical leakage current by 
the shading performance of the 1st 
shading film 114 being inadequate, and it 
can use the liquid crystal equipment of 
this operation gestalt as the liquid crystal 
equipment which can be used suitable for 
the electronic equipment which has the 
more powerful hght source. 
[0151] In addition, although the metal 
layer M3 and the barrier layer B4 should 
be formed between barrier layer B5 and 
the TFT array substrate 10 as the 
shading film of this invention was shown 
in the gestalt of the 5th operation It is 
good also as that in which the 1st shading 
films 111, 112, 113, and 114 which 
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replaced with two-layer [ of the metal 
layer M3 and the barrier layer B4 which 
are shown in drawing 7 1, for example, 
were shown in the gestalt of the 1st - the 
4th operation were formed. 
[0152] In this case, it becomes that by 
which the 1st shading films 111, 112, and 
113, and 114 tops and the side were being 
worn by barrier layer B5, and the 
material which forms the metal layer can 
prevent much more effectively the 
shading performance degradation which 
originates in a bird clapper at an oxygen 
compound, and can consider as the 1st 
shading film which has the more 
excellent shading performance. 
[0153] Moreover, although it can be 
preferably used as the 1st shading film of 
liquid crystal equipment as the shading 
film of this invention was shown in the 
example mentioned above, it is also 
possible to use it as the 2nd shading film. 
[0154] Moreover, you may form in the 
layer between on TFT for pixel switching 
(for example, TFT for pixel switching, 
and the data line) the shading layer 
shown with the 1st - the 5th operation 
gestalt. 

[0155] Moreover, the shading layer 
connected to fix(ul potential may be 
connected to which layer among a barrier 
layer and a metal layer, 
[0156] (Electronic equipment) As an 
example of the electronic equipment 
using the hquid crystal equipment of the 
above-mentioned operation gestalt, the 



composition of projected type display is 
explained with reference to drawing 10 . 
In drawing JO , the projected type display 
1100 prepares three liquid crystal 
equipments mentioned above, and shows 
the outline block diagram of the optical 
system of the projected type liquid crystal 
equipment used as liquid crystal 
equipments 962R, 962G, and 962B for 
RGB, respectively. Light equipment 920 
and the uniform lighting optical system 

923 are adopted as the optical system of 
the projected type display of this example. 
And the color separation optical system 

924 as a color separation means by which 
projected type display separates into red 
(R), green (G), and blue (B) the flux of 
light W by which outgoing radiation is 
carried out from this uniform lighting 
optical system 923, Three light valves 
925R, 925G, and 925B as a modulation 
means to modulate each colored light 
bunches R, G, and B, It has the 
projector -lens unit 906 as the color 
composition prism 910 as a color 
comi)Osition means to re compound the 
colored light bunch after becoming 
irregular, and a projection means which 
carries out expansion projection of the 
compounded flux of light on the front face 
of a plane of incidence 100. Moreover, it 
also has the light guide system 927 which 
leads the blue flux of light B to 
corresponding light-valve 925B. 

[0157] The uniform lighting optical 
system 923 is equipped with two lens 
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boards 921 and 922 and reflective mirrors 
931, and is arranged at the state where 
two lens boards 921 and 922 intersect 
perpendicularly on both sides of the 
reflective mirror 931. Two lens boards 
921 and 922 of the uniform lighting 
optical system 923 are equipped with two 
or more rectangle lenses arranged in the 
shape of a matrix, respectively. The flux 
of light by which outgoing radiation was 
carried out from light equipment 920 is 
divided into two or more partial flux of 
lights by the rectangle lens of the 1st lens 
board 921. And these partial flux of lights 
are superimposed three light valves 925R 
and 925G and near 925B with the 
rectangle lens of the 2nd lens board 922. 
Therefore, even when it has the 
illumination distribution with light 
equipment 920 uneven within the cross 
section of an outgoing beam by using the 
uniform lighting optical system 923, it 
becomes possible to illuminate three light 
valves 925R, 925G, and 925B with a 
uniform lighting light. 
[0158] Each color separation optical 
system 924 consists of a bluish green 
reflective dichroic mirror 941, a green 
reflective dichroic mirror 942, and a 
reflective mirror 943. First, in the bluish 
green reflective dichroic mirror 941, the 
blue flux of light B included in the flux of 
light W and the green light bunch G are 
reflected right-angled, and it goes to the 
green reflective dichroic mirror 942 side. 
This mirror 941 is passed, it is reflected 



right angled by the back reflective mirror 
943, and outgoing radiation of the red 
flux of light R is carried out to the prism 
unit 910 side from the outgoing radiation 
section 944 of the red flux of light R. 
[0159] Next, in the green reflective 
dichroic mirror 942, the green light bunch 
G is reflected right-angled among the 
blue and the green light bunches B and G 
which were reflected in the bluish green 
reflective dichroic mirror 941, and 
outgoing radiation is carried out to a tone 
Narimitsu study system side from the 
outgoing radiation section 945 of the 
green light bunch G. Outgoing radiation 
of t he blue flux of light B which passed 
the green reflective dichroic mirror 942 is 
carried out to the light guide system 927 
side from the outgoing radiation section 
94G of the blue flux of light B. In this 
example, it is set up so that the distance 
from the outgoing radiation section of the 
flux of light W of a uniform lighting 
optical element to the outgoing radiation 
sections 944, 945, and 946 of each colored 
light bunch in the color separation optical 
system 924 may become almost equal. 
[0160] Condenser lenses 951 and 952 are 
arranged at the outgoing radiation side of 
the red of the color separation optical 
system 924, and the outgoing radiation 
sections 944 and 945 of the green light 
bunches R and G, respectively. Therefore, 
incidence of the red and the green light 
bunches R and G which carried out 
outgoing radiation from each outgoing 
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radiation section is carried out to these 
condenser lenses 951 and 952, and they 
are parallel ized. 

[0161] Thus, incidence of the red and the 
green light bunches R and G which were 
parallel-ized is carried out to light valves 
925R and 925G, they are modulated, and 
the image information corresponding to 
each colored light is added. That is, 
according to image information, 
switching control of these liquid crystal 
equipments is carried out by 
non-illustrated driving means, and, 
thereby the modulation of each colored 
light which passes through this is 
performed. On the other hand, the blue 
flux of light B is led to light-valve 925B 
which corresponds through the light 
guide system 927, and a modulation is 
similarly given in here according to 
image information. In addition, the light 
valves 925R, 925G, and 925B of this 
example are liquid crystal light valves 
which consist of the incidence side 
polarization meanses 960R, 960G, and 
960B, outgoing radiation side 
polarization meanses 961R, 961G, and 
961B, and hquid crystal equipments 
962R, 962G, and 962B arranged among 
these further, respectively. 
[0162] The light guide system 927 
consists of a middle lens 973 arranged 
between the condenser lens 954 arranged 
to the outgoing radiation side of the 
outgoing radiation section 946 of the blue 
flux of light B, the incidence side 



reflective mirror 971, the outgoing 
radiation side reflective mirrors 972, and 
these reflective mirrors, and a condenser 
lens 953 arranged to the near side of 
light-valve 925B. From a condenser lens 
946, through the light guide system 927, 
the blue flux of light B by which outgoing 
radiation was carried out is led to liquid 
crystal equipment 962B, and is 
modulated. The blue flux of light B 
becomes the longest therefore the 
quantity of light loss of the blue flux of 
light of distance from the optical path 
length of each colored light bunch, i.e., 
the outgoing radiation section of the flux 
of light W, to each liquid crystal 
equipments 962R, 962G, and 962B 
increases most. However, quantity of 
light loss can be suppressed by making 
the light guide system 927 intervene. 
[0163] Incidence of each colored light 
bunches R, G, and B modulated through 
each light valves 925R, 925G, and 925B 
is carried out tx) the color composition 
prism 910, and they are compounded 
here. And expansion projection is carried 
out on the front face of the plane of 
incidence 100 which has the light 
compounded by this color composition 
prism 910 in a position through the 
projector-lens unit 906. 
[0164] In this example, to the liquid 
crystal equipments 962R, 962G, and 
962B Since the shading layer is prepared 
in the TFT bottom, the liquid crystal 
equipment 962R concerned. The reflected 
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light by the incident-light study systi^m 
in the liquid crystal projector based on 
the incident light from 962G and 962B, 
After carrying out outgoing radiation 
from the reflected light from the front 
face of the TFT array substrate at the 
time of an incident light passing, and 
other liquid crystal equipments, even if a 
part of incident light which runs through 
an incident-light study system carries out 
incidence from a TFT array substrate 
side as a return light Shading to the 
channel of TFT for switching of a pixel 
electrode can fully be performed. 
Therefore, when using the powerful light 
source, it can consider as the electronic 
equipment which an optical leakage 
current cannot generate easily. 
[0165] Moreover, in composition, since it 
becomes unnecessary to arrange the film 
for return light prevention separately, or 
to return to a polarization means and to 
perform optical prevention processing 
between each liquid crystal equipments 
962R, 962G, and 962B and a prism unit 
even if it uses the prism unit suitable for 
the miniaturization for an incident-light 
study system, small and when being 
simplified, it is very advantageous. 
[0166] Furthermore, with this operation 
gestalt, since the influence of the channel 
field on TFT by return light can be 
suppressed, it is not necessary to stick 
the polarization meanses 961R, 961G, 
and 961B which performed return light 
prevention processing to liquid crystal 



equipment directly. Then, a polarization 
means is separated from liquid crystal 
equipment, more specifically, one 
polarization meanses 961R, 961G, and 
961B are stuck on the prism unit 910, 
and the polarization meanses 960R, 960G, 
and 960B of another side can be stuck 
[ formation and ] on condenser lenses 953, 
945, and 944. Thus, since the heat of a 
polarization means is absorbed with a 
prism unit or a condenser lens by sticking 
a polarization means on a prism unit or a 
condenser lens, the temperature rise of 
liquid crystal equipment can be 
prevented. 

[0167] moreover - although illustration 
is omitted - liquid crystal equipment and 
a polarization means •• alienation since 
an air space is made by forming between 
liquid crystal equipment and a 
polarization means, by establishing a 
cooling means and sending in ventilation 
of cold blast etc. between liquid crystal 
equipment and a polarization means, the 
temperature rise of liquid crystal 
equipment can be prevented further, and 
the malfunction by the temperature rise 
of liquid crystal equipment can be 
prevented 
[0168] 

[Example] Hereafter, an example is 
shown and this invention is explained in 
detail. 

[0169] The example of an examination is 
shown in [relation between thickness [ of 
an example of examination l^barrier 
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layer ], and permeability] drawing 11 . 
[0170] This example of an examination 
forms the shading film which becomes in 
the lower layer barrier layer of WSi, the 
metal layer which becomes by Ti, and the 
upper part barrier layer of WSi on an 
insulating substrate, and carries out the 
laminating of the insulating layer to a 
shading film. And thickness of 25nm and 
a metal layer was set to 50nm for the 
thickness of an upper part barrier layer, 
and it examined by changing lower layer 
barrier layer thickness in 0-40nm. In 
addition, after carrying out the 
laminating of the insulating layer and 
performing 1020-degree C annealing 
processing, permeability (Y value ' 
550nm) is measured, and the relation 
between lower layer barrier layer 
thickness and permeability (Y value : 
550nm) is investigated. 
[0171] In Onm, as for the metal layer, the 
oxide film was formed in the metal layer 
of the oxidization phenomenon with an 
insulating substrate, and the lower layer 
barrier layer of permeability was 1.6%. 
[0172] When thickness of a lower layer 
barrier layer was set to 5nm, 
permeability was 1,0%, and it is 0.6% in 
25nm, and has checked that the shading 
performance was excellent. Moreover, 
since this shading film is 115nm on the 
whole even if it is 78nm in thickness on 
the whole and the thickness of a lower 
layer barrier layer is 40nm, when 
thickness of a lower layer barrier layer is 



set Xjo Snm, it is far made thinly from the 
shading film of WSi. Therefore, the level 
difference of the orientation film of a TFT 
array substrate has also checked that the 
poor orientation of liquid crystal could be 
reduced few. 

[0173] The example 2 of [examination: 
The example of an examination is shown 
in relation] drawing 12 of the thickness of 
the metal layer in the 1st composition of 
the gestalt of operation, and permeability. 
[0174] This example of an examination 
forms the shading film which becomes in 
the metal layer of Ti, and the barrier 
layer of WSi on an insulating substrate, 
and carries out the laminating of the 
insulating layer to a shading film. And it 
examined by changing the thickness of a 
metal layer in 50-150nm so that the 
thickness of a shading film might be set 
to 200nm. In addition, after carrying out 
the laminating of the insulating layer 
and performing 680-degree C annealing 
processing, permeability (Y value : 
550nm) is measured, and the relation 
between metal layer thickness and 
permeability (Y value ' 550nm) is 
investigated. Moreover, it performed five 
measurement of permeability at a time in 
the field, and the average was also 
calculated. 

[0175] Even if it formed the barrier layer 
only in the field by the side of the 
insulator layer to which high 
temperature processing of a metal layer 
is applied, the thickness of a metal layer 
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showed outstanding shading nature 
called 0.005% order by 50nm. And when 
the metal layer was set to lOOnm or more, 
permeability showed the value near 0. 
[0176] The example 3 of [examination: 
The example of an examination is shown 
in relation] drawing 13 of the thickness of 
the metal layer in the 2nd composition of 
the gestalt of operation, and permeability. 
[0177] This example of an examination 
forms the shading film which becomes in 
the barrier layer of WSi, and the metal 
layer of Ti on an insulating substrate, 
and carries out the laminating of the 
insulating layer to a shading film. And it 
examined by changing the thickness of a 
metal layer in 50-150nm so that the 
thickness of a shading film might be set 
to 200nm. In addition, after carrying out 
the laminating of the insulating layer 
and performing 680-degree C annealing 
processing, permeability (Y value 
550nm) is measured, and the relation 
between metal layer thickness and 
permeability (Y value '• 550nm) is 
investigated. Moreover, it performed five 
measurement of permeability at a time in 
the field, and the average was also 
calculated. 

[0178] Even if it formed the barrier layer 
only in the field by the side of the 
insulating substrate of a metal layer, the 
thickness of a metal layer is just over or 
below 0.015% in 50nm, and the shading 
nature which was excellent as compared 
with the shading film of 200nm WSi was 



shown. And when the metal layer was set 
to 150nm, permeability showed the value 
near 0. 

[0179] The example 4 of [examination^ 
The example of an examination is shown 
in relation] drawing 14 of the thickness of 
the metal layer in the 3rd composition of 
the gestalt of operation, and permeability. 
[0180] This example of an examination 
forms the shading film which becomes in 
the lower layer barrier layer of WSi, the 
metal layer which becomes by Ti, and the 
upper part barrier layer of WSi on an 
insulating substrate, and carries out the 
laminating of the insulating layer to a 
shading film. And thickness of an upper 
part barrier layer and a lower layer 
barrier layer was set to 50nm, and it 
examined by changing metal layer 
thickness in lO lOOnm. In addition, after 
carrying out the laminating of the 
insulating layer and performing 
680-degree C annealing processing, 
permeability (Y value - 550nm) is 
measured, and the relation between 
lower layer barrier layer thickness and 
permeability CY value 550nm) is 
investigated. Moreover, it performed five 
measurement of permeability at a time in 
the field, and the average was also 
calculated. 

[0181] Permeability is just over or below 
0.020% in lOnm, and the thickness of a 
metal layer showed the outstanding 
shading performance in which 
permeability showed the value near 0, by 
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50nm or more, 

[0182] The result that it was a shading 
film with the shading performance which 
excelled the shading film which becomes 
by Wsi in each example of an 
examination described above was 
obtained. Moreover, it was acquired the 
thickness of a shading film and that there 
is also little curvature of a shading film 
[ as opposed to an insulator layer from 
the ability to do thinly either ]. 
[0183] 

[Effect of the Invention] As mentioned 
above, as explained in detail, after 
forming a shading film, even if high 
temperature processing is performed, by 
the barrier layer which becomes with the 
metal or metallic compounds of a 
high-melting point of the insulator layer 
of the Si02 grade containing an oxygen 
element, and the facing shading film, the 
shading film of this invention suppresses 
generating of the oxidization 
phenomenon of the metal layer of a 
shading film, consequently can secure the 
shading performance of a shading film. 
[ of an anoxia system ] 
[0184] Since generating of the optical 
leakage current of a pixel switching 
element can be suppressed by equipping 
the substrate for electro optics 
equipments and electro optics equipment 
of this invention with the 
above-mentioned shading film especially 
and the level difference by the shading 
film can be lessened, the high substrata; 



for electro optics equipments and 
electro-optics equipment of display 
quality can be offered. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing l] They are representative 
circuit schematics prepared in two or 
more pixels of the shape of a matrix 
which constitutes the image formation 
field in 1 operation gestalt of hquid 
crystal equipment, such as various 
elements and wiring. 

[Drawing 2] It is the plan of two or more 
pixel groups with which the TFT array 
substrate in which the data line in 1 
operation gestalt of liquid crystal 
equipment, the scanning line, the pixel 
electjrode, the shading film, etc. were 
formed adjoins each other. 
[Drawing 3] It is the A A' cross section of 
drawing 2 . 

[Drawing 4] It is drawing for explaining 
other examples of the shading film of this 
invention. 

[Drawing 5] It is drawing for explaining 
other examples of the shading film of this 
invention. 

[Drawing G] It is drawing for explaining 
other examples of the shading film of this 
invention. 

(Drawing 7l It is drawing for explaining 
other examples of the shading film of this 
invention. 

[Drawing 8] It is the plan which looked at 
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the TFT array substrate in 1 operation 
gestalt of liquid crystal equipment from 
the opposite substrate side with each 
component formed on it. 
[Drawing 9l It is the H H' cross section of 
drawing 8 . 

[Drawing 10] It is the block diagram of 
the projected type display using liquid 
crystal equipment which is an example of 
electronic equipment. 

[Drawing 111 It is the graph which 
showed the relation between the 
thickness of a barrier layer, and 
permeability. 

[Drawing 12l It is the graph which 
showed the relation between the 
thickness of a metal layer, and 
permeability. 

[Drawing 13] It is the graph which 
showed the relation between the 
thickness of a metal layer, and 
permeability. 

[Drawing 14] It is the graph which 
showed the relation between the 
thickness of a metal layer, and 
permeability. 

[Drawing 15l It is drawing having shown 
the cross-section structure of pixel circles 
of conventional liquid crystal equipment. 
[Description of Notations] 
la - Semiconductor layer 
la' - Channel field 

lb • - Low concentration source field 
(source side LDD field) 
Ic - Low concentration drain field (drain 
side LDD field) 



Id - High concentration source field 

le ■■ High concentration drain field 

10 ■- TFT array substrate 

11a, 111, 112, 113, 114, 115 -- The 1st 

shading film 

12 " Insulator layer between the 1st 
layer 

Ml, M2, M3, M5, M6 -- Metal layer 
Bl, B-2, B3, B4 -- Barrier layer 
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